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K510 BACKPLANE 

THE BACKPLANE WILL CONSIST OF TWO 9 SLOT BACKPLANES 
THAT ARE WIRED TOGETHER, 

SLOT 1»9 WILL CONTAIN THE MEMORY MODULES. 
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DEVICES 
REQ N 
GRANT N 
COM/ADR CYCLE 

DATA CYCLE 

BAD DATA CYCLE 

I/O DATA CYCLE 

MEMORY BUSY 

I/O BUSY 

D00»D17#PARL 
D18»D35,PARR 

D00-D35 



KS10 BUS 

BUS SIGNALS 

A MAXIMUM Of EIGHT 

REQUEST BUS, ONg PER DEVICE 

GRANTS BUS TO THE REQUESTING DEVICE 

MASTER TRANSMITS THIS SIGNAL WHEN IT SENDS THE 
COMMAND ADDRESS 

MEMORY TRANSMITS THIS SIGNAL WHEN IT HAS BEEN ADBPW 
AND HAS ITS READ DATA AVAILABLE. MASTERS TRANSMIT 
THIS SIGNAL WHEN THEY HAVE THEIR WRT DATA AVAILABLE- 

GENERATED WITH DATA CYCLE IF MEMORY 

DATA WAS UNCORRECTABLE, ECC DETECTED A 2 BIT ERROR 

ADDRESSED I/O DEVICE TRANSMITS THIS SIGNAL TO CPU 
WITH THE DATA FOR AN I/O READ OPERATION 

ASSERTED TO PREVENT FURTHER ARBITRATION OF THE BUS 
BY THE MEMORY WHEN IT IS BUSY, 

ONE OF THE DEVICES IS BUSY PERFORMING 
AN I/O WRITE READ 

LEFT HALF OF DATA WORD PARITY BIT 

RIGHT HALF OF DATA WORD PARITY BIT 

USED FOR ADDRESS AND DATA 



COMMAND/ADR CYCLE D00 ASSERTED MEANS THE CYCLE IS AN I/O 

FUNCTION 

D01 ASSERTED MEANS THE CYCLE IS A READ 
FUNCTION 

D02 ASSERTED MEANS THE CYCLE IS A WRITE 
FUNCTION 

MEMORY D01&D02 ASSERTED MEANS THE CYCLE IS A 

READ-PAUSE WRITE FUNCTION (MEMORY REFERENCE ONLY) 
D14-D35 MEMORY ADDRESS 



I/O 



Di4*17 INDICTES DEVICE t DURING I/O CYCLE 

D4 READ PI REQUEST LEVEL SPECIFIED BY D15»D17 

05 READ INTERRUPT VECTOR FROM UNIT SPECIFIED BY D14«17 

D6 INDICATES AN I/O DATOB OPERATION TO THE UNIBUS 

DIB-D35 DEVICE REGISTER 

D18 INDICATES UNIBUS ADAPTER REFERENCE FOR I/O CYCLE 

D19&M8 AND UNIT INDICATES CONSOLE ADDRESS REGISTER 

D20 fc-19 &-18 AND UNIT INDICATES MEMORY I/O REGISTER 



T CLOCK 
TRANSMIT CLK 



T0 75 NS PULSE 150 NS CYCLE TIME 
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R CLOCK it iii— 11 m ■ ■■!■■ ■ ■» ■ ■w wi i a ii! 1 11 ■ in mi 

RECIBVE CLK USED TO LATCH BUS DATA 75 NS PULSE 

INTERRUPT N ASSERTED BY AN I/O DEVICE AND SENT TO CPU PI LOGIC. 

THE 7LEVELS ARE PROGRAMABLE, 



AC LOW 
RESET 

1, REQUESTING THE BUS 

ANY DEVICE MAY REQUEST THE BUS. THE REQUEST MUST 

BE CLOCKED BY THE T CLOCK 

THE D INPUT OF THE FLOP MUST BE 

STABLE BY T CLK TIME. THE REQUEST FF MUST BE CLEARED BY THE 

END OF THE FIRST CYCLE UNLESS A SECOND TRANSFER IS DESIRED. 

2, GRANTING THE BUS 

THE BUS MONITOR KILL GRANT THE BUS TO THE REQUESTING DEVICE 
OF HIGHEST PRIORITY, EXCEPT UNDER THE FOLLOWING CONDITIONS! 

A) MEMORY BUSY IS ASSERTED 

B) THE CURRENT CYCLE IS A COMMAND ADDRESS CYCLE OR THE 
CYCLE FOLLOWING IF THERE WAS A COMMAND ADDRESS CYCLE. 

A DEVICE HAS CONTROL OF THE BUS FOR THREE CYCLES IF THE FIRST CYCLE 
WAS A COMMAND ADDRESS CYCLE OTHER WISE ONLY TWO CYCLES, 

THE GRANT SIGNAL IS STABLE 50 NS BEFORE AND 15 N S AFTER T CLOCK, 

3, USING THE BUS 

WHEN THE BUS IS GRANTED, THE MASTER MAY EITHER! 

A) USE THE BUS VIA A COMMAND ADDRESS CYCLE, 

B) NOT USE THE BUS 

C) SEND I/O DATA TO THE CPU 

THAT IS, THE NORMAL FIRST CYCLE IS A COM/ADR 
CYCLE, RUT THE BUS MASTER MAY AT HIS OPTION, 
DECIDE NOT TO USE THIS CYCLE (EG BECAUSE OF A CACHE 
HIT), NOT USING A GRANTED CYCLE IS EQUIVALENT TO 
GIVING UP THE BUS. A REQUEST MUST BE MADE TO OBTAIN 
THE BUS AGAIN, 

4, MEMORY READ CYCLE 

A READ CYCLE IS INITIATED BY THE BUS MASTER AFTER 

BEING GRANTED THE BUS, THE FIRST CYCLE MUST BE A COMMAND 

ADDRESS CYCLE, THE MEMORY WILL ASSERT BUSY IF 

THE ADDRESS IS VALID AND FREEZE THE BUS, THE MEMORY WILL 

SEND THE DATA AND DATA CYCLE, 

BUSY WILL BE DROPPED BY THE MEMORY WHEN IT 

IS FREE TO RECIEVE ANOTHER COMMAND/ADDRESS CYCLE, 

m tin *«*i *w«f (i 

THE^WRITE CYCLE IS INITIATED IN EXACTLY THE SAME WAY AS 
A READ CYCLE. THE MEMORY ASSERTS BUSY UNTIL IT IS FREE 




TO RECIEVE ANOTHER COMMAND/ADDRESS CYCLE, THE DATA AND 
DATA CYCLE IS SENT ON ONE OF THE FOLLOWING CYCLES, 

6, READ-PAUSE-WRITE 

THE MEMORY STARTS A READ CYCLE AND SENDS THE DATA TO THE 
MASTER AND THEN WAITS FOR DATA, 

BUSY IS HELD TRUE FOR THE COMPLETE CYCLE, UNTIL THE 
MEMORY IS FREE TO RECIEVE ANOTHER COMMAND/ADDRESS CYCLE, 



7, I/O READ 

AFTER THE CPU SENDS OUT THE ADDRESS THE DEVICE CAN 
SEND THE DATA OR RETRIEVE THE 

DATA, REQUEST THE BUS AND SEND THE DATA WITH I/O 
DATA DURING THE FIRST CYCLE OR THE SECOND C^CLE 

8 I/O WRITE 

AFTER THE CPU SENDS OUT THE COMMAND ADDRESS THE DATA IS 
SENT ON THE SECOND OR THIRD CYCLE, 

9, BUS LOGIC LEVELS 

LOGICAL VOLTAGE 

3.4 V 

1 *,8V 

10, BUS TERMINATION 

Z» 120 OHMS 

BUS TERMINATION WILL BE AT BOTH ENDS OF THE BUS, 

THE TERMINATERS WILL BE ON THE CONSOLE 

MODULE AND THE MEMORY CONTROL MODULE 

ONLY 8648 TRANCIVERS CAN BE USED, 

11, BUS PARITY ERROR 

WHEN DETECTED BY THE CONSOLE THE CPU CLOCK 

WILL STOP, THE CONSOLE WILL NOTIFY THE CONSOLE TERMINAL, 
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10 RESETCRESET INTERNAL DEVICES AND GENERATE UNIBU8 I*IT 

ENABLE CONDITIONS SPECIFIED BY BITS 24-31 TO CAUSE INTERUPTS 

DISABLE INTERUPTS FOR CONDITIONS SPECIFIED BY BITS 24-31 

CLEAR FLAGS SPECIFIED BY 24-35 

SET rLAGS SPECIFIED BY 24-35 

POWER FAIL 

NON-EXISTENT MEMORY ERROR 

HARO MEMORY ERROR(U^CORRECTABLE) 

SOFT MEM ERROR (CORRECTABLE) 

INTERVAL TIMER 

GENERATE INTERUPT REQUEST 

PRIORITY INTERUPT ASSIGNMENT 
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BITS 8,9,10,11,12«SELECTED FLAGS ENABLED 
POWER FAIL 
NON EXISTENT MEMORY 
HARD MEM PRROP 

SOFT MEM ERP0R(CORRECTED DATA RETURNED ON BUS) 
INTERVAL TIMER DONE 
INTERUPT REQUEST 
PRIORITY INTERUPT L^VEL 

•NOTEI PAGE FAIL OCCURS IF ERROR IS RESULT OF CPU MEMORY REQUEST 

NXM ALSO SETS IN UKIBUS DEVICE IF ERROR IS RESULT OF 

UNIBUS NpP REQUEST Cf>*U- J~~ 



26 


PWPF 


• 27 


NXM 


• 28 


HERR 


29 


SERR 


30 


TDONE 


32 


INTRQ 


33-35 


PIL 



CPU BOARD DESCRIPTIONS 

General * All four boards are synchronised by the eloe* signals 
produced on CSL1, These cloclcs cone as T CLKS (transmit) and R CLKS 
(receive) and are very carefully desfcewed with the logic on CSLl, 
s*ith the exception of DPM, the four CPU boards only use T CLKS, 

CSM R CLK 

CSL1 T clk 

DPES T CLK 

CSL3 CLK ENABLE (L) 

DPE5 CLK 

CPU CYCLE 

Refer to the logic on DPES, note how the, DPES CLK signals are kept 
in syne with the DPES T CLK signals by tinting all outputs of the 
74S37's at E312 and E314 with CSL1 T CLK DPS, This board only 
uses one T CLK (DPE5 T CLK A) but generates seven DPE5 CLK signals 
including DPE5 CLK DP RIGHT, DPES CLK DP LEFT, and DPES WRITE PARITY. 
These latter three signals are also uhder microcode control, but 
If generated, are done so at DPES CLK time, 

Similar circuitry is found on CRA2, CRM2, and DPMA, The point 
being made here is that the CPU CLKS, whenever generated, are 
desfcewed and true (low) in the final 75 ns of a CPU cycle, This 
is also true for RAMFILE writes, CACHE write, PAGE write, STACK 
write regardless of the board. 
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CRA BOARD 

The £RA board contains the Control RAM Address logic as well as 
36 bits of the 96 bit microcode word. Of the 36 bits* the 12»bit 
J field* 6*bit DISP field* and 6«bit SKIP field are used internally 
on CRA, the J field not leaving the board, 

(Reference should be made here to the three pages CONTROL RAM LOGIC* SKIP/ 
FUNCTIONS, DISP/fUNCTlONS in the handout accompanying t*e print set). 

CRA6 «»Here the 36 bits of the RAM outputs are applied to the CRA6 cram 
register* bits 24 thru 35 applied twice to give both A and B 
copies, This is merely to save stubbing on the backpanei, Note 
that bits 00 thru 11 do not leave the board. These are the 
12«bit J field, Apart from these* and the SKIP and DISP bits used 
on the board, all other bits are defined by the table at left of 
CRA6 and are still (July 1977) subject to change, The parity 
checking logic loons for even parity* the output signals go to CSL 
to stop the machine in case of failure. The strange arrangement of 
bits is due to layout considerations. Note also that CRA2 RESET 
derived from the 8080 CSL* may clear the entire CRAM word at any 
time. The cleared word of all zeros still has correct even parity, 

CRAi, CRA6 CRAM 00 thru CRA6 CRAM 11 is the J field, and is OR'ed 
here with any DISP or skip outputs to generate the I2»blt CRAI ADR 00 
(•11) address. One copy leaves here to drive CRM* the second copy is 
used here on CRA, The top four mixers are driven by CRA6 disp en 20f 
the lower four by CRA6 DISP EN 10, it should be clear from these 
prints* and reference to DlSP/rUNCTiONS sheets* that to dispatch on the 
OIAG adr register* or the SBR RET register* requires both mixers 
to be enabled, Thus* DISP/SBR RET require* DISP function of 100 001, 
100 generates DISP EN 20 and DISP EN 10 (zeros to enable) and 001 
selects input #1, 

CRA6 DISP EN 20 only modifies the upper & bits of the address* and 
is usually accompanied by one of the other two enable lines to 
operate on the lower 4 bits, CRA6 DISP EN 40 selects one of 
eight dispatch inputs on DPEAt these return to the OR gates at the 
lower row on CRM to also modify address bits 08 thru 11, 

The, sfcip functions* most of which are also selected on DPEA* are 
applied here to modify only the least significant bit of the 
address, Note that the SKIP enables may be given one* two* 
or three at a time to enable shipping on one of three possible 
causes, and may also be given simultaneously with DISP/ 
functions, to give* for example, a conditional skip during a 
subroutine return, 

CRA2 • The CLK circuitry here has already been described, CRA2 
STACK WRITE is generated in sync with the first T CLK of the 
multiple T CLK CPU CYCLE, to write the current microcode address 
in the next location on the stack, just in case this may be 
a CALL instruction. 
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During the last tick of a CPU cycle, and during the first tick of a I 
tick cycle, CRA2 OISP & SKIP EN ii ©voiced, This signal Is 
used to enable registers on this page that the microcode may 
SKIP or DISP on, Wo require these signals not to change during 
tht last two ticks of a microcode cycle. 

The NICOND dispatch circuitry shown here is a priority encoder, 
Mote that all input signals come from the backpanel so that 
priority may be changed by backpanel wiring, it is not clear to 
me if traps should be initiated* for example, before entering the 
halt loop requested by the console. Such decisions are therefore 
deferred by putting thai* in backpanel wiring, 

SKiP/functions 10*17 and SPEC/functions 10*17 are also decoded on 
this print, 

CRA3 • CRA3 shows the subroutine stack, This hardware is rather 
complex and the reader will probably need to read this description 
a couple of times, 

To start with, we have CSL 8080 generated CRA2 STACK RESET to 
initialize the pointer at power up* or when issued an MR request. 
Note that the counter is cioeked with a T CLK, as a CPU CLK does 
not occur during RESET time, However, counting is only enabled 
during CPU CLK time by CRA2 SYNC to the carry in pin 7, Also, 
counting is only enabled during CALL or RETURN microcode steps • 
we don't want the stack to change otherwise, When these conditions 
are met, then neither PAGE PAIL, OR, not RETURN will cause the stack 
to increment, (RETURN t AND, not PAGE TAIL will cause it to 
decrement,) FIRST CYCLE is of course, not active* it is the last 
cycle when SYNC is active. 

During the FIRST CYCLE (should be called FIRST TICK) of a CPU 
cycle, CRA3 SELECT next is true, This signal complements bit 2> 
if bit 2 is true complements bit 4j and if bit 2 and bit 4 are 
both true, complements bit 8, This signal is thus adding two to 
the pointer, 



If the counter contains N, then during the first cycle (TIC*) of 

a CPU CYCLE, we write the current location into word N*2 of the stack. 

Assuming that the current microcode word neither calls nor returns 
from a subroutine* nothing further happens. 



If calling* subroutine, or, if page fall is 

evoked, c°A3 SELECT NEXT is held true, addressing word H4>% of the 

RAM until the end of the CPU cycle, At this point, this word 

becomes the top of the stack, and is therefore loaded into the SBR RET 

register, and the pointer is incremented, 

When a DISP/RETURN i$ decoded from the current microcode word* the 
hardware on CRAi dispatches on the contents of CRA3 SBR RET, CRA3 
SELECT NEXT drops at the end of the FIRST CYCLE, to address word M 
of the stacie, Again, at the end of the CPU CYCLE, this word is 
loaded into SBR RET, because it is now at the top of the staek, 
and the stack is decremented, 

Note that STACK RESET and CRA/M RESET are separate signals from 
CSL4, It is thus possible to stop the microcode, perhaps examine 
another microcode word, then continue single stepping from the new 
location, while maintaining the stack, Loading microcode, and 
examining microcode functions should not clear the stack, The 
reset is available for diagnostic purposes, XOR testing purposes, etc t 

CRA4 • The CSL board has the ability to examine the outputs of 
the CRAM register, as well as the CURR LOC, SBR RET, and CRAI ADR 
lines. This selection logic is shown on CRA4, The diagnostic 
hardware here is also used by CRM, and the read function is forced 
to seven by CSL4 CRAM read during diagnosis of CRM, 

CRA5 * The i2 least significant backpanel BUS lines are received 
here by the 8646 transceiver latches, under control of the 8080, 
The console may load the CRAS DIAG ADR register, for addressing 
any CRAM location, and then may load the RAM, one 12-bit word at 
a time, via the CRA4 WRITE pulses* CRAS also buffers the bus data, 
for loading the remaining 60 bits on CRM, 

Mete that when the console reads any 12 bits of data from CRA, the 
8646 at EU6 (CRA5) also drives BUS DATA lines 21, 22, and 23 with the 
odd parity generated by the other three transceivers, Thus the board 
drives 15 data lines, three of which are purely driven to insure even 
parity on the bus, 

CRA7, CRA8, CRA9 - The remaining prints merely shows the address buffers 
and the IK rams, There are six rows of 12 ram dips each, therefore, 
we generate six copies of the address lines for each of board layout, 
even though a cheaper board would need fewer address buffers, but 
reguire care in layout. 
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CRM Board 

The CRM board contains the remaining 2K x 60 biti that wouldn't 
fit on CRA, 

CRMi * Here we have the address lines from CRAl, Address line 00 
is also brought in* unused* for aesthetic reasons* Address lines 
01*05 cross the top of the board, while lines 06*11 cross the 
bottom of the board. At each row of RAM dips* the address lines are 
buffered* and the buffered copies go to the 24 RAM dips in that row, 

CRM2 * The CLK circuitry here has already been described, The second* 
unused* 74837 is here to keep any skew here the same as on the other 
boards. 

The CRAM register here (CRM2 CRAM 36*93) is the output that drives the rest 
of the CPU, As with the 36 bits on CRA6, this register may be cleared 
via CSL4 CRA/m reset from the console* (giving even parity). Also* as 
on CRA6* the table at left is used to eguate the CRAM bit numbers with 
the specific functions that the rest of the CPU knows the bits by, 

CRM3 • Across the top of the page* and in the lower right corner* 
the parity circuitry continuously checks for even parity. The CSL. 
board continuously monitors this signal and can* under 8080 control 
immediately stop the clock if an error occurs. Note that the MARK 
BIT is fed back from the backpanel so that it is effectively not 
used. This same MARK bit is brought to a test point near the 
module handle* for ease of oscilloscope synchronisation, 

The diagnostic logic in self explanatory* and is identical and works 
with* that logic on CRA4, 

CRM4 thru CRM8 * These prints are effectively identical* each showing 
one row of 24 RAM disks* or 12 bits of microcode. 
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DPE BOARD 

The DPE board is the major data path board of the CPU* and the path 
Itself consists of the 2901 4«bit slices (DPE7 ( 8), The beard of 
course also contains logic to drive these paths* as well as the IR 
register drom* SKIP and DISP logic* and the PI logic. 

The actual data flow is shown on the page OPE In the small handout* 

The internal flow of the 2901 4«bit slice is shown on the page amd 2901, 

DPB1 and DPE2 • The 290l's contain the major wording registers* plus 
ALU's CArithmeticLoglc units) and control for operating on the 
contents of these registers. A 3*bit source field selects two 
operands! a 3»bit function field determines the function to be 
performed) and a 3*bit destination field determines where the results 
go. Refer to sheet AMD 2901, All these fields are provided by the 
microcode from CRM2, In addition* the source fields art separate for 
the left and right half of the words. One of the source operands 
may be selected as the input DBUS. 

Note that bit 2 of the destination field is 
complemented. Thus the eight 2901 destination 
codes are in a different sequence in the 
actual machine, 

0PE1 also contains the control logic to control the end conditions of 
the shift paths* and is under control of the three SEl bits of the 
SPEC/function field, Refer to SPEC/FUNCTIONS sheet for a further 
description of the shift paths, 

Note also that the 290i*s define a 40*bit data path, some instructions 
(e.g,* mul* oiv* R0T,ASHtleft3) require that the data to be shifted is 
first shifted right into nine 4»bit slices before the appropriate shift 
paths can be activated* due to the fact that the 36*bit word initially 
ends in the middle of the end 4»bit slices, 

DPE2 also contains the carry iook«ahead logic, This should be self 
explanatory, Note that the microcode can control carry from the left 
half to right half word (via DPE5/SPEC/CRY 18 INH), 

DPE3 and DPE4 • These two prints contain the DBUS mixers. Under 
control of the microcode DBUS SEt»* this mixer can select any of 
four inputs. 

DBUS SEL ■ DBUS a PC FLA6S**VMA 

m 1 « DP C2901 outputs) 

m 2 » RAMFILE 

' m 3 ■ DBM (from DPM board) 

Note the hardware on DPE3 that will force a selection of DBM baclc 
to RAMFILE via DPM5 FORCE RAMFILE, This signal is evolced uocn MB 
WAIT when a cache hit has occurred. 
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In the lower lift of DPE3 1$ the BYTE DISP logic, This circuitry 

examines a byte pointer* to determine If wt have a 7«bit byte 

In one of the five standard position* In the word* as shown below, 

POSITION 
DP 00 01 02 03 04 05 

Byte 1 
Byte 2 
Byte 3 
Byte 4 
Byte 5 

Knowing that the required byte Is one of these five, the microcode 
may use special hardware provided in the SCAD logic (OPM35 and dbm 
logic (DPMI & 2) to handle these bytes much more efficiently. 

The parity logic* shown on both DPE3 and DPE4* generates ODD PARITY 
for each half word, These signals are used both in storing RAMFILE 
parity If loading the ramf ile* and storing DP parity* if loading the 
290i # s from the DBUS, This latter logic is shown on DPE4* where a 
16 x 4 bit RAM is shown. This RAM Is loaded whenever the CRM2 DEST 
field shows that we are loading the B register of the 2901, and two 
bits of microcode are also loaded into the Ram at this time if this 
parity bit is valid (ie, if the B register is loaded from DBUS, 
unmodified* then parity is valid), The two bits are one for each 
half word, 




DPE5 • The CLK logic has been described elsewhere, However* 
there are a few unique conditions here. Firstly* the microcode 
can evoke CRM2 DP HOLD RIGHT to inhibit the generation of DPE5 CLK 
DP RIGHT to prevent clocking of the right half of the 2901 data 
pathi and similar the left half, Note also the generation of 
DPE5 write PARITY at the same time as a CPU CLK if enabled by CRM2 
DEST 04 or WOT.02, 

Some of the SPEC/functions are decoded here, Note that SPEC/IR LOAD 
and SPEC/XR LOAD are level so that both may be evoked together 
(SPEC/41 and SPEC/21 come up together via SPEC/613, Also SPEC/ASH 
TEST must be on level 4 to be evoked during the correct LEFT SHIFT 
path, 
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Leading of the VMA is under control of CRA6 MEMORY FUNCTION, {Refer 
to CRA6 MEMORY FUNCTION page in the handout,) CRM2 #14 unconditionally 
loads vma, and $12 loads vma during the AREAD function only If the 
particular macro instruction requires it, (Generates DPEA DROM vma 
EN,) SPEC/SET SWEEP also requires that tha VMA ba loaded. The wain 
VMA register is on DPM4, but 10 bits of VMA are duplicated on DPE5 to 
save backpanel pins. These 10 signals are used in addressing the 
ramfile (cache), 

OPES FUNC 01 is used by the 290i f s as the least significant function 
bit. Among other things, this bit changes function (5 + R) into 
function 1 (3 • R), During division, rather than sfcip on carry out 
and selecting a microcode step that either does S*R or S»R, we merely 
control the function via CRM2 DIVIDE, This saves 150 ns per divide step 
in the division subroutine, Similarly, during multi precision, the 
microcode can cause each step to be the same function as the last, and 
automatically prooogate a previous carry, 

DPE6 • The RAMFILE ADDRESS logic is completely contained on DP16, The 
table shows the various addressing modes available to the microcode, 
The Ramfile itself is a IK ram, of which the lower 128 words are a 512 
word cache, and the intermediate 384K words are available as workspace 
to the microcode. 

Function 1 (AC ,FN, I) may need further explanation, BY use of the 
74LS181 ALU, and this function, AG's such as AC+1, AC*2, AOl, AC17 
may be addressed, all in the current block. 

All address lines are produced in a high and low true version, and 
have 4.7K ohm puUup resistors attached, due to the fact that the 
LSlSl's don't quite provide enough high drive. Note also that the CRM2 
ram ADR nn lines are bufferred by S series and that the 2x4 MIX at 
E402 is also S series for speed«up reasons, 

DPE7, DPE8 • These prints show the ramfile itself. The low address 
lines drive the dips in the ninth row, and the high address lines 
drive those in the eighth row, Note that each half word has its own 
parity bit, Each half word has even parity, 

DPE9 • The PC flags are under complete control of the microcode via 
DPE5 SPEC/PC FLAGS and the CRM2 # field. (Note that the I field enters 
the DPE board only via selection via DBM mixer, CRM2 # nn therefore 
appears on DPE as either DPMI D8M nn or DPM2 DBM nn ♦ 18.) The table 
at the upeer left of the print describes the method of control of these 
flags, and the operation should be self*evident, 

However, some things require further description. The carry flags, 
for example, are driven by SPEC/PC FLAGS and #17, to generate DPE9 
CRY« FLAG, DPE9 CRYl FLAG, DPE9 OR FLAG (and DPE9 TRAP 1 FLAG with 
OV FLAG, conditionally, using the DPE9 DP OVERFLOW and DPE9 OP 
OVERFLOW generated from the DP signals. Note that the carry signals 
are generated from the carry logic on DPE2, and is only defined during 
arithmetic functions. Also the DPE1 DP SIGN and DPE1 DP 00 are only 
the result of the arithmetic function if the microcode maJces them so 
(eg,, it is possible to add CCA) + C(B) and put CCA) onto DP lines 
instead of the sum • this might be found useful for some strange purpose 
but is not the Intended mode of operation). 



Note also, that when adding two 36 bit numbers In a 40»blt data path, 
the correct answer cannot overflow 40 bits. Thus DPE1 DP sign has the 
correct slon, and need only be compared with DPE1 OP 00 to test for 
overflow, Mote also that CRY1 i 8 the exclusive • OR of OVERFLOW and 
CARRY OUT, 

DPE9 SPEC/EXP TEST is to be generated when the exponent is being put 
bacfc into the data oath, At this point* the fraction In the data path 
Is positive, (I.e., it has yet to be negated if It Is to be a negative 
number), As with the carry flags above, the SCAD logic on DPM3 and 
DPM4 has two extra bits at the left* and cannot have overflowed yet. 
The problem is merely to test if the 10*bit exponent in SCAD can now fit 
Into the 8«bit field available in the floating point word, Also, it 
should be a positive number. Thus* for overflow testing SPEC/EXP TEST 
merely has to test DPM3 SCAD 01, and for underflow testing, DPM3 SCAD 00, 

DPE9 SPEC/ASH TEST is generated during a left arithmetic shift. This 
function (SPEC/44) must be 14, 24, or 44 as the SPEC field select bits 
also eontrol the shift path C4 for ASH left), The instruction must 
start with a single bit right shift, to get all sign bits in the left 
most 2901 4*bit slice. These sign bits are then merely rotated during 
the ASH left shift, and compared with the bits shifted out to set overflow. 
Finally, the instruction must finish with a normal (40*blt) left shift, 

dpea • This print contains the IR, XR and AC registers, the drom 
driven from IR, and more microcode SKIP and DISP logic, 

The SKIP logic contains SKIP functions 20*27 and 40»47, Functions 20 and 
40 are both aero CGND) because these art the default eases after MASTER 
RESET, Note also, that many lllce functions are on the same level, such 
that the microcode may test them simultaneously if required, For example* 
SKIP/14 (00U00) enables both 40 and 20, to generate SKIP/*USER and SKIP/USE: 
I/O, which effectively generates SKIP/I/O LEGAL, 

The DISP iogie is here to save pins on the bacKpanel, as with the 
skip logic the J disp and AREAD disp must be on levels 2 and 3, as the 
most significant eight bits of these dispatches are generated on these 
levels on CRAl via DISP EN 20, The remaining dispatches are in random 

order, 

The DROM cpispatch ROM) consists of three programmable ROM's to give 
24 bits unique to each pdP»10 instruction, The elght»bit J field gives 
256 possible entry points into the execute code. The four»blt A field 
is intended to give 16 possible ways of fetching operands before 
dispatching to the execute code, Similarly* the B field is intended as 
giving multiple methods of storing operands generated by common code, 
For example, add, ADDM, ADDS go through identical microcode to generate 
the required sum? the microcode then dispatches on the B field, different 
for these three instructions* dispatching three different ways to 
store the answer, The DROM at EU3 contains control bits used 
mainly to control the AREAD an^ J dispatches* and the AREAD MEM function, 
DPEA DROM AC DISP is used for instructions, such as JRST, that further 
decode to AC field to give unique instructions! this is the way the 
microcode enters unique execute code for them. Similarly DPEA drom a*J 
is set for those instructions* such as those with immediate operands, 
that dispatch directly to the execute code rather than fetching operands. 
Note that this bit leaves the board • it has the same function to perform 
on the eight most gj^«^^£i^^j^^ bits of the AREAD dispatch on C&A*. 



Special hardware has bain added to generate DPEA JRST* which goes alio 
*o cka<l 9nQ x8 useo curing cne ea mod oispatcn, Tnus tine microcode 
determines vary aarly (at tha same time that it detects indirect and Index 
bits) that it has a JRST* instruction* and is able to save one microcode 
step on this time-crltical Instruction, 

DPEB • This print contains tha Pi hardware* or most of it. At the bottom 
of tha print are the PI ACTIVE, PI SOFT REG* and PI CURRENT registers, 
Their operation is quite straightforward* the signals labels are here 
for clarity only* the signals do not go anywhere else. (Not even used 
for reading Pi status * the microcode meraly remembering In a 2901 register 
what It loaded these with), 

Tha BUS PI REQ nn signal! ^T9 synchronized to the CPU CfcK* AND'ed with 
with the PI ACTIVE nn signals* 0R # ed with the PI SOFT REQ nn signals* and* 
if enabled by DPEB PI on prioritized to generate the highest priority of 
these on the DPEB PI new nn signals, This level is compared with the 
current PI level to checK if an interrupt is required, This interrupt 
request goes to DPM6, to generate a page fall on the next appropriate 
memory reference. 

Also shown Is the hardware required to put the current Pi level on the 
bacfcpanel bus during the I/O WRU (Who«are»you) cycle, Note how the odd* 
parity of these three bits Is placed on the fourth bus line to maintain 
even bus parity. 

Four bits of the APR register are also appropriately located here • the 
TRAP EN bit* and the three PI level bits, (The rest of APR is located 
on DPMB), DPMB APR INT REQ is shown enabling the 741,5156 decoder, This 
has an open»coilector output to drive these bus lines, These lines are 
also pulled up here* with IK to +5V, 
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&PK BOARD 

The dpm board contains all the data path and logic necessary to maice 
memory requests ([via the backpanei bus), which includes the vma 
register, hardware PAGE TABLE and CACHE DIRECTORY as wall as all bus 
inter facet mixer and tiding logic t The i&»hit SCAD <Step»Counter 
ADder) logic, used for shift* normalize, and exponent arithmetic? 
for byte pointer updating and for storing 7«blt bytes. The APR 
register is also on dpm, 

DPMI and DPM2 • These two bits contain the *»way 36»blt wide DBM mixer. 
This mixer Is under almost complete control of a three bit 
microcode field CCRM2 DBM SEL nn)# the DBM selection shown in a table 
on DPMI, The singla exception, also under microcode control, occurs 
when selecting DBM/DP while simultaneously selecting one of five bytes 
via the CRA6 SPEC SEi nn field. This will disable the DPMI SEL 2 bit 
to seven of the 3& mixers* selecting the required byte on those mixers* 
thus depositing a seven*bit byte from the SCAD logic into the data oath 
word, 

DPM3 - Here is the 10»bit SCAD logic. Refer to DPM SCAD in the 
handout, The functions available to the microcode are shown in a 
table, plus the selections available to both Inputs of the adder, 

Exponent arithmetic is always done assuming positive floating point nuabers 
• but to save a microcode step, the hardware eomplemants the exponent 
field on Input from a negative number# The exponent is Input in the 
excess 200(8) mode, however, and the microcode must Keep tractc of this. 

The microcode may select one of the five 7*bit byte fields in standard 
ASCII representation, (And put this byte back on any one of the five 
standard positions • see DPMI description above), 

For shift instructions, the shift inputs (bits 18, 28»35 of the PdP-10 
instruction) are also available as an input, 

And finally, for updating byte pointer, the position and size fields 
of the byte pointer are available, though not immediately obvious. 
Selecting BYTE 1 gives the position field, plus bit 6 of the dp on 
input A of the adderi selecting SIZE gives the size field plus a zero 
on input B, Selecting functions POS-SIZE (A«8) thus subtracts the 
size from the first six bits of byte 1, which is the position field, 
and the microcode can then put this result bacfc into the pointer via 
BYTE I selection on DBM, 

If overflow occurs on this operation, the next microcode step selects 
44*SiZE, to subtract the size field from 44, The input 44 also has DP 06 
as the seventh bit, for the same reason, 

Finally, a ten»bit number may be generated entirely oy the microcode. 

Also note that the entire SCAD logic is under control of the microcode 
I field, and cannot be used whenever the I field is being used for 
other purposes, The final register (EE and SC on DPM4) are controlled, 
however, by unique microcode bits, 



0PM4 • The vma ri9Utcr I* contained on DPR4, is wtU as tne s$ en4 F£ 

registers, The vma is enabled only during MEM functions, end during 
the SWEEP function. Refer to CRA6 MEMORY FUNCTION in the handout. 

To start a »emory reference, the vma must be loaded with the address, 
and the vma flags loaded with the information to control the reference, 
not necessarily at the same time, Those flags obviously associated with 
the contents of the VMA, such as USER and PHYSICAL, are loaded with the 
VMA, are shown on this page, and are prefixed DPM4 vma, Note that I/O 
references are controlled by DPM4 VMA flags, and thus, must be initiated 
at vma en time, in this case via DP functions, 

The DPM4 vma AC REF logic is also shown here, 

DPM3 • In contrast, those flags associated with the type of reference, 
rather than the address, are to be found on DPM5, and are prefixed 
DPM5 mem. Examples are DPM5 MEM READ and DPM5 MEM WRITE, These are 
loaded via CRA6 memory FUNCTION, and may or may not be accompanied by 
loading of the vma, 

A memory cycle (whether MOS ram, or I/O cycle) is initiated when the 
microcode generates CRA6 MEMORY FUNCTION, The function is either 
unconditional (#16), or dependent upon DPEA DROM cond FUNC (#17), 
In either case, DPM5 mem EN is generated, to enable loading the mem flags. 
However, the cycle is only started (DPM5 START CYCLE) if DPM5 READ EM 
or DPM5 WRITE EN is generated, and the cycle in progress is not a READ* 
PAUSE-WRITE cycle .C0PM5 RPW CYCLE), Thus CRA6 MEMORY FUNCTION, without 
#03 (READ) or #05 (Write) will merely act as an MB WAIT* but will also 
dear the mem FLAGS, (The preferred MB WAIT is via DPMA spec/mem wait, 
which leaves the MEM flags unchanged,) 

Note that DPM5 START CYCLE is timed with DPMA SYNC E, which is merely 
the final tick of a CPU CYCLE, Start Cycle is used to generate DPM5 
BUS REQUEST, unless we are initiating a write cycle in ss (Single step) 
mode (which brings up DPM5 DLYD WRITE REQ) or else we have DPM5 STOP MAIN 
MEMORY and are not loading VMA, We don't wish to mafce the reguest if we 
Know we are going to get AC REF, PAGE FAIL, or CACHE HIT, 

Also, at START CYCLE time, we generate READ DELAY EN, or write DELAY EN, 
These are used later to enable READ DELAY or write delay, to delay the 
CPU CLK on a subseguent MEM WAIT cycle, DPM5 PAGE FAIL DELAY may also 
occur at this time, The DELAY enables are turned off as soon as the 
hardware recognises that the delay is no longer required, 

DPM5 WRITE EN is inhibited during SS MODE if READ EN is brought up too. 
Thus RPW cycles, during ss MODE, are converted to read cycles, rpw 
cycles must always be followed by write cycles! if the RPW cycle was not 
changed, the START CYCLE for the following WRITE cycle is merely 
inhibited. 

Also, during ss MODE, write cycles bring up DLYD write REQ, dlyd 
write REQ does not generate BUS REQUEST until the subsequent mem wait 
cycle, otherwise* during Single Step Mode we may generate a com/adR 
cycle many milliseconds (or even seconds) before the data cycle, 
DLYD WRITE REQ merely delays the cycle until the data is ready to be 
sent, at which time both COM/ADR cycle and DATA CYCLE are both sent. 



The final signal on DPM5 is DPM5 FORCE RAMFILE, This signal Is 
generated to convart dbus/DPm to DBUS/RAMFILE on the data cycle 
following a read access , The hardware recognises that the required 
data Is in the RAMFILE, 
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M6 • This print contains the hardware PAGE TABLE* which is a 512 word 
16 bit ram* made up fo eight 286 x 4 bit rams as shown. 

During sweep cycles* it is intended that DPE2 DP 18 be clear* to reset the 
VALID bit, During this time* all eight chips will be enabled via pin 17 
so that SWEEPing may occur in 256 steps. At all other times* only one 
chip of each pair will be enabled, 

When a memory cycle is Initiated* and only then* both DPMC 1 msec and 
DPEB INTERRUPT REQ are loaded into a register to possibly cause a page 
fall, Both are inhibited by vma PHYSICAL or MEM WRITE, stopping interrupts 
from happening during physical memory references (including I/O references)* 
or during writes to memory^ This latter is to prevent interrupts from 
occurring during the second half of a RPW cycle* or from wasting time 
interrupting lust before storing answers away in memory after long multi- 
plication or division, (The microcode still has the ability to cnecK for 
Interrupts elsewhere,) Either of these two interrupt** or nxm or bad data 
errors* will force PF DISP 10 low* which also Inhibits the priority 
encoder via DPM6 PAGING OK, The encoder outputs then default high, allowing 
nxm ERR or BAD DATA ERR to modify the PF DISP code. Any of these causes 
generate PAGE FAIL, 

The DPM6 PF DISP nn code is selected via DBM/0 and placed via the 290i*s 
on DP 18*21, The microcode dispatches via DI5P/DP 1S»31. 

DPM7 • The cache directory is a 512 x 12 bit virtual directory, when the 
vma is loaded* vma bits 27.35 address the line number of the cache directory 
the contents of which is compared with the virtual page number In vma 18«»26* 
as well as VMA USER, DPM7 CACHE HIT is only generated when all of the 
following are true, 

1, DPMB PAGE EM • Cache enabled via monitor* when paging is 
turned on, 

2, DPM5 mem READ * Cache hits do not occur on write cycles, 
we "Write-thru" the cache, 

3, «0PM5 mem CACHE INH • Microcode may inhibit cache hits 
during read cycles, 

4, »DPM4 vma PHYSICAL • Physical references never generate hlts» 

5, DPM6 PAGE CACHEABLE • whole pages may be marked non«cacheable# 

6, CSL3 CACHE EN • (Via 74585 at E924) The console may disable 
the cache, 

As with the page table on DPM6, during SWEEP cycles all six of the rams 
are enabled* to enable turning off the valid bits in only 256 steps. 
At all other times* only three of the six rams are enabled, 

DPM8 and DPM9 • These two prints show the baclcpanel bus connections, 

and the mixers that drives them, 
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The logic on both prints is basically the same. During BUS REQUEST* the 
COM/ADR data is selected via tha mixer, tha address itself may however* 
be directly from tha VMA or from the PAGE table* depending upon DPM6 
PAGING OK (See generation of DPM9 PAGED RED, At non BUS REQUEST time, 
the OP data is selected. 

Parity is generated for each half of the bus, Outputs of the page table 
may be sent to the bus 150 nsec after loading vma* and the parity 
generation is very time critical. Thus* the DPM9 Mix signals 18-27 
directly enter the 93S48 parity generator* rather than use the transmit 
parity output of the 8646 transceivers, similarly DPM8 MIX 18 & 19 enter 
the parity chip directly, 

OPMC PAGE write en disables 0PM9 mjx signals 19 f 20* 23* 24, During 
page write time, we are not communicating with the baelcpanel bus* but 
we still use the parity generator to generate the parity bit for the 
page table, These four data bits are not used in tha page table, We 
could also have reguired the microcode to inhibit these four bits, but it 
didn't cost any hardware. 

Both DPM8 MBL PARITY and DPM9 MBR PARITY leave this board* and are checJced 
under microcode control at MEM WAIT time via the hardware on DPE3 and DPE4, 

dpma » Again* tha clocK circuitry is very similar to that on all other 
boards* and has been described elsewhere, 

dpma CACHE write and dpma PAGE WRITE are both generated under hardware 
control* synchronously with CPU CLKs, PAGE WRITE is generated purely via 
the microcode (SPEC/PAGE write), CACHE write is generated either during 
sweep cycles (SPEC/SET SWEEP) or during a memory wait of a cycle that did 
not generate CACHE hit, nor* vma AC REE, Simply stated* all cycles that 
caused a reference to main memory (and were not aborted), or an I/O 
reference* generate CACHE write, Thus CACHE writes occur on data cycles 
of both read and write cycles to main memory, If vma PHYSICAL is set* the 
directory entry is marked invalid, As well as the above CACHE write cycles, 
MEMORY write cycles to AC references generate DPMA RAMFILE write. It is up 
to the microcode* of course* to have the correct data on the DBUS when 
RAMFILE write is generated. 

Seme of the SPEC/FUNCTIONS are also generated on DPMA, This logic is 

obvious* with the exception perhaps of SPEC/MEM wait, This function is 

reguired guieKly* and must alone not be gated by SYNC, (it is* of course* 
SPEC/16), 

Also* SPEC/SET SWEEP and SPEC/PAGE WRITE must be capable of being 
simultaneously evofced, and the same for SPEC/PXCT OFF and SPEC/PXCT EN, 
To turn PXCT off reguires PXCT en, 

At the foot of the page* TRANSMIT 00-17 and TRANSMIT 18-35 are both 
generated either by COM/ADR EN or DPMA WRITE CYCLE, dpma WRITE CYCLE 
is generated at MEMORY DELAY time of a WRITE CYCLE (-DPM5 MEM READ), 
synchronized either with dpma SYNC (normally), or by COM/ADR ♦ 1 during 
write cycles initiated during Single Step Mode, 
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OPMB • This print contain! the APR register* except lor the PI bits 
contained on DPEB.There art eight flags* each capable of causing an lnterrup 
and eight enables, Any of the flags* and any of the enables may be 
Individually set or cleared via the microcode by the exec»mode program. 

To clear or set the APR em flags at the bottom of the print* the microcode 
Keeps a copy of these bits in a 2901 register, The contents of this 
register is modified, then sent to these flags via SPEC/APR EN, 

The eight flags at the top of the page may also be individually set or 
cleared. To do this* however* requires that the microcode read the 
register via the DBM mixer, As the data passes through the 2901 # s* the 
microcode sets or clears the selected bits* then loads them bade into the 
APR register via SPEC/APR flags, This could all happen in one microcode 
cycle, 

Setting bit 32 causes an APR INT REO, Reading bit 32 (via OBM or DPM2) 
indicates that APR is interrupting, 

DPMC • On dpmc we nave the remaining bus access logic* Plus tne 4,096 MHz 
oscillator and 1 MSEC interrupt counter, The counter clears at reset 
time* and* when it overflows* generates DPMC 1 MSEC (if enabled by CSL.4 
1 MSEC EN), This signal can cause a page fall on the next memory 
reference* or can be checked at any time by the microcode, 

The error flags* nxm and BAD DATA* and the BUS CYCLE flags* are set when 
the correct inputs are enabled. All flags recirculate the same way* and 
all are reset via DPM5 CLEAR MEM CYCLE* which is generated either via 
SPEC/mem CLEAR, or by the start of a new memory cycle, 
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H 






CRA6 


J 09 


H 






CRA6 


J 10 


H 






CRA6 


J 11 


H 






CRA6 


T00 H 






CRA6 


T01 t 


I 






CRA6 


CALL 


H 






CRA6 


SKIP 


EN 40 L 




CRA6 


SKIP 


EN 20 L 




CRA6 


SKIP 


EN 10 L 




CRA6 


SPEC 


EN 40 H 




CRA6 


SPEC 


EN 20 H 




CRA6 


SPEC 


EN 10 H 




CRA6 


DISP 


EN 40 L 




CRA6 


DISP 


EN 20 L 




CRA6 


DISP 


EN 10 h 




CRA6 


CRAM 


PARITY BIT A 


H 


CRA6 


CRAM 


PARITY BIT B 


H 


CRA6 


CARRY IN 


A H 




CRA6 


CARRY IN 


B H 




CRA6 


MEM FUNCTION A H 




CRA6 


MEM FUNCTION B H 




CRA6 


DISP 


SEL 


4A H 




CRA6 


DISP 


SEL 


4B H 




CRA6 


DISP 


SEL 


2A H 




CRA6 


DISP 


SEL 


2B H 




CRA6 


DISP 


SEL 


1A H 




CRA6 


DISP 


SEL 


IB H 




CRA6 


SPEC 


SEL 


4A H 




CRA6 


SPEC 


SEL 


4B H 




CRA6 


SPEC 


SEL 


2A H 




CRA6 


SPEC 


SEL 


2B H 




CRA6 


SPEC 


SEL 


1A H 




CRA6 


SPEC 


SEL 


IB H 




CRA6 


SKIP 


SEL 


4A H 




CRA6 


SKIP 


SEL 


4B H 




CRA6 


SKIP 


SEL 


2A H 




CRA6 


SKIP 


SEL 


2B H 




CRA6 


SKIP 


SEL 


1A H 




CPA6 


SKIP 


SEL 


IB H 





NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

A12E2 

A12M2 

B12E2 

B12M2 

C12E2 

C12M2 

A12F1 

A12N1 

B12F1 

B12N1 

C12F1 

C12N1 

A12F2 

A12J2 

A12N2 

A12R2 

B12F2 

B12J2 

B12N2 

B12R2 

CJ2r2 

C12J2 

C12N2 

C12R2 

A12K1 

A12K2 

A12S1 

A12S2 

B12K1 

B12K2 
B12S1 
B12S2 
C12K1 
C12K2 
C12S1 
CU52 



^PM-2.3 



CPM2 BIT 36A 


H 


CRM2 


« 06A H 




AUDI 


CRM2 BIT 36B 


H 


CRM2 


# 06B H 




AUD2 


CRM2 BIT 37A 


W 


CRM2 


I 07 A H 




Al 1 Ml 


CRM2 BIT 37B 


H 


CRM2 


# 07B H 




AHM2 


CRH2 BIT 38A 


H 


CRM2 


• 08* H 




B11D1 


CRM2 BIT 38B 


H 


CRM2 


# 08B H 




B11D2 


CRM2 BIT 39* 


H 


CRM2 


* 09A H 




BltMl 


CRM2 BIT 39B 


H 


CRM2 


# 09B H 




B11M2 


CRM2 BIT 40* 


H 


CRM2 


# 10A H 




CMD1 


CRM2 BIT 40B 


H 


CRM2 


# 10B H 




CUM 


CRM2 BIT 41A 


H 


CRM2 


# 11A H 




CtlMt 


CRM2 BIT 41B 


H 


CRM2 


# 11B H 




C11M2 


CRM2 BIT 42A 


H 


CRM2 


» 12A H 




D11D1 


CRN2 BIT 42B 


H 


CRM2 


* 12B H 




D11D2 


CRM2 BIT 43A 


H 


CRM2 


t 13A H 




D11M1 


CRM2 BIT 43B 


H 


CRM2 


# 13B H 




D11W2 


CRM2 BIT 44* 


H 


CRM2 


# 14* H 




E11D1 


CRH2 BIT 44B 


H 


CRW2 


# 14B H 




E11D2 


CRM2 BIT 45* 


H 


CRM2 


# 15A H 




E11M1 


CRM2 BIT 45B 


H 


CRM2 


t 15B H 




E11M2 


CRM2 BIT 46A 


H 


CR«2 


# 16A H 




F11D1 


CRM2 BIT 46B 


H 


CRM2 


* 16B H 




F11D2 


CRM2 BIT 47* 


H 


CRM2 


# 17A H 




F11MI 


CRM2 BIT 47B 


H 


CRM2 


t 17B H 




FUW2 


CRM2 BIT 48H 




CRM2 


RAMFILE WRITE H 


A11E1 


CRM2 BIT 49 


H 


CRM2 


SPARE 49 H 




A11N1 


CRM2 BIT 50 


H 


CRM2 


PARITY INH LEFT H 


B11E1 


CRM2 BIT 51 


H 


CRM2 


PARITY INH RIGHT H 


B11N1 


CRM2 BIT 52 


H 


CRM2 


DIVIDE H 




C11E1 


CRM2 BIT 53 


H 


CRM2 


MULTI PRECISION H 


C11N1 


CRM2 BIT 54 


H 


CRM2 


« 00 H 




DUE1 


CRM2 BIT 55 


H 


CRM2 


# 01 H 




D11N1 


CRM2 BIT 56 


H 


CRM2 


# 02 H 




E11E1 


CRM2 BIT 57 


H 


CRM2 


# 03 H 




E11N1 


CRM2 BIT 58 


H 


CRM2 


# 04 H 




F11E1 


CRM2 BIT 59 


H 


CRM2 


# 05 H 




F11N1 


CRM2 BIT 60 


H 


CRM2 


EUNC 04 H 




AUH2 


CRM2 BIT 61 


H 


CRM2 


FUNC 02 H 




A11P2 


CRM2 BIT 62 


H 


CRM2 


FUNC 01 H 




B11H2 


CRM2 BIT 63 


H 


CPM2 


SOURCE L 04 


H 


B11R2 


CRM2 BIT 64 


H 


CRM2 


SOURCE L 02 


H 


CHH2 


CRM2 BIT 65 


H 


CRM2 


SOURCE L 01 


H 


C11R2 


CRM2 BIT 66 


H 


CRM2 


SOURCE R 04 


H 


DUH2 


CRM2 BIT 67 


H 


CRM2 


SOURCE R 02 


H 


D11R2 


CRM2 BIT 68 


H 


CRM2 


SOURCE R 01 


H 


EUM2 


CRM2 BIT 69 


H 


CRM2 


OBM SEL 4 H 




E11R2 


CRM2 BIT 70 


H 


CR*2 


DBM SEL 2 H 




F11H2 


CRM2 BIT 71 


H 


CRM2 


DBM SEL 1 H 




F11R2 


CRM2 BIT 72 


H 


CRM2 


DBUS SEL 2 H 


A11J1 


CRM2 BIT 73 


H 


CRM2 


DBUS SEL 1 1 


i 


AUS1 


CRM2 BIT 74 


H 


CRM2 


DP B *DR 10 


H 


BllJt 


CRM2 BIT 75 


H 


CRM2 


DP B *DR 04 


H 


B11S1 


CRM2 BIT 76 


H 


CRM2 


DP B ADR 02 


H 


C11J1 


CRM2 BIT 77 


H 


CRM2 


DP B ADR 01 


H 


C11S1 



Cp/*~Z&~ 



CRM2 


BIT 


78 


H 


CRM2 


Cl*K EN L£FT H 


DllJl 


CRM2 


BIT 


79 


H 


CRM2 


CLK EN RIGHT H 


Dim 


CRM2 


BIT 


90 


H 


CRM2 


DP A ADR 10 H 


EHJi 


CRM2 


BIT 


81 


H 


CRM2 


DP A ADR 04 H 


EUSi 


CRM2 


BIT 


82 


H 


CRM2 


DP A ADR 02 H 


FUJI 


CRW2 


BIT 


83 


H 


CRM2 


DP A ADR 01 H 


F1151 


CRM2 


BIT 


84 


H 


CRM2 


RAM ADR 04 H 


AUJ 


CRM2 


BIT 


85 


H 


CRM2 


RAM ADR 02 H 


A1152 


CRM2 


BIT 


86 


H 


CRM2 


RAM ADR 01 H 


B11J2 


CPM2 


BIT 


87 


H 


CRM2 


DEST 04 H 


B11S2 


CRM2 


BIT 


88 


H 


CRM2 


DEST 02 H 


CHJ2 


CRM2 


BIT 


89 


H 


CRM2 


DEST 01 H 


CHS2 


CRM2 


BIT 


90 


H 
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SC EN H 


D11J2 


CRM2 


BIT 
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H 


CRM2 


FE EN H 


D1152 


CRM2 


BIT 


92 


H 


CRM2 


PARITY CHECK fcEFT H 


E1U2 


CRM2 


BIT 


93 


H 


CRM2 


PARITY CHECK RIGHT H 


E1152 


CRM2 


BIT 


94 


H 


CRM2 


CRAM PARITY BIT H 


F11J2 


CRM2 


BIT 


95 


H 


CRM2 


MARK BIT H 


F11S2 



CSM- ir 
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CRM2 BIT 


54 H 


C H M i, w t*w M 




DUE! 


CRM2 BIT 


55 H 


CRM2 • »i H 




D11N1 


CRM2 BIT 


56 H 


CRM2 # 02 H 




EHE1 


CRM2 BIT 


57 H 


CRM2 # 03 H 




EUN1 


CRM2 BIT 


58 H 


CRM2 # 04 H 




F11E1 


CRM2 *IT 


59 H 


CRM2 i 03 H 




FUN1 


CRM2 BIT 


36A H 


CRM2 # 06A H 




AUDI 


CRM2 BIT 


36B H 


CRM2 # 06B H 




A11D2 


CRM2 BIT 


37A H 


CRM2 # 07A H 




AHM1 


CRM2 BIT 


37B H 


CRM2 # 07B H 




A11M2 


CRM2 BIT 


38A H 


CRM2 # 08A K 




B11D1 


CRM2 BIT 


38B H 


CRM2 # 08B H 




811D2 


CRM2 BIT 


39A H 


CRM2 # 09A H 




B11M1 


CPH2 BIT 


39B H 


CRM2 # 09B H 




B11M2 


CRM2 BIT 


40A H 


CRM2 * 10A H 




CUDl 


CRM2 BIT 


40B H 


CRM2 # 10B H 




C11D2 


CRM2 BIT 


41A H 


CRM2 1 HA H 




CUM1 


CRM2 BIT 


41 B H 


CRM2 # UB H 




CUM2 


CRM2 BIT 


42A H 


CRM2 # 12A H 




D11D1 


CRM2 BIT 


42B H 


CRM2 # 12B H 




D11D2 


CRM2 BIT 


43A H 


CRM2 # 13A H 




D11M1 


CRM2 BIT 


43B H 


CRM2 # 138 H 




D11M2 


CRM2 BIT 


44A K 


CRM2 • 14A H 




EHDt 


CRM2 BIT 


44B H 


CRM2 # 14B H 




EUD2 


CRM2 BIT 


45A H 


CRM2 # 15A H 




EHM1 


CRM2 BIT 


45B H 


CRM2 # 15B H 




E11M2 


CRH2 BIT 


46A H 


CRM2 # 16A H 




F11D1 


CRM2 BIT 


46B H 


CRM2 # 16B H 




F11D2 


CRM2 BIT 


47A H 


CRM2 # 17A M 




FUMl 


CRM2 BIT 


47B H 


CRM2 # 17B H 




FUM2 


CRA6 CRAM 


14 H 


CRA6 CALL H 




B12E2 


CRA6 CRAM 


25A H 


CRA6 CARRY IN 


A H 


A12N2 


CRA6 CRAM 


25B H 


CRA6 CARRY IN 


B H 


A12R2 


CRH2 BIT 


78 H 


CRM2 CLK EN LEFT H 


D11J1 


CRM2 BIT 


79 H 


CRM2 CLK EN RIGHT H 


D11S1 


CRA6 CRAM 


24A H 


CRA6 CRAM PARITY BIT A H 


A12F2 


CRA6 CRAM 


24B H 


CRA6 CRAM PARITY BIT B H 


A12J2 


CRM2 RIT 


94 H 


CRM2 CRAM PARITY BIT H 


F11J2 


CRM2 BIT 


71 H 


CRM2 DBM SEL 1 


I H 


F11R2 


CRM2 BIT 


70 H 


CRM2 DBM SEL : 


I H 


F11K2 


CRH2 BIT 


69 H 


CRM2 DBM SEL < 


* H 


EHR2 


CRM2 BIT 


73 H 


CRM2 OBUS SEL 


1 H 


A11S1 


CRM2 BIT 


72 H 


CRM2 DBU5 SEL 


2 H 


A11J1 


CRM2 BIT 


89 H 


CRM2 DEST 01 I 


* 


C11S2 


CRM2 BIT 


88 H 


CRM2 DEST 02 1 


« 


C11J2 


CRM2 BIT 


87 H 


CRM2 DEST 04 1 


H 


BUS2 


CRA6 CRAM 


23 H 


CRA6 DISP EN : 


10 L 


C12N1 


CRA6 CRAM 


22 H 


CRA6 DISP EN : 


20 L 


C12F1 


CRA6 CRAM 


21 H 


CRA6 DISP EN . 


40 L 


B12N1 


CRA6 CRAM 


29A H 


CRA6 DISP SEL 


1A H 


C12N2 


CRA6 CRAM 


29B H 


CRA6 DISP SEL 


IB H 


C12R2 


CRA6 CRAM 


28A H 


CRA6 DISP SEL 


2A H 


C12F2 


CRA6 CRAM 


28B H 


CRA6 DISP SEL 


2B H 


C12J2 


CPA6 CRAM 


27A H 


CRA6 DISP SEL 


4A H 


B12N2 


CRA6 CRAM 


27B H. 


CRA6 DISP SEL 


4B H 


B12R2 
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DIVIDE H 


C11E1 


CRM2 


MT 


A3 


H 


cmz 


DP A km 01 H 


rust 


CRM2 


BIT 


82 


H 


CRM2 


DP A ADR 02 H 


FUJI 


CRM2 


BIT 


81 


H 


CRM2 


DP A ADR 04 H 


E11S1 


CRM2 


BIT 


o g? 


H 


CRM2 


OP A ADR 10 H 


EUJi 


CRM2 


BIT 


77 


H 


CRM2 


DP B ADR 01 H 


CUSl 


CRH2 


BIT 


76 


H 


CRM2 


OP B ADR 02 H 


C11J1 


CRM2 


BIT 


75 


H 


CRM2 


DP B ADR 04 H 


B11S1 


CRM2 


BIT 


74 


H 


CRM2 


DP B ADR 10 H 


BUJ1 


CRM2 


BIT 


91 


H 


CRM2 


FE EN H 


DUS2 


CRM2 


BIT 


62 


H 


CRM2 


FUNC 01 H 


B11H2 


CRH2 


BIT 


61 


H 


CRM2 


FUNC 02 H 


A11R2 


CRM2 


BIT 


60 


H 


CRM2 


FUNC 04 H 


AUH2 


CRA6 


CRAM 


00 


H 


CRA6 


J 00 H 


NC 


CRA6 


CRAM 


01 


H 


CRA6 


J 01 H 


NC 


CRA6 


CRAM 


02 


H 


CRA6 


J 02 H 


NC 


CRA6 


CRAM 


03 


H 


CRA6 


J 03 H 


NC 


CRA6 


CRAM 


04 


H 


CRA6 


J 04 H 


NC 


CRA6 


CRAM 


05 


H 


CRA6 


J 05 H 


NC 


CRA6 


CRAM 


0$ 


H 


CRA6 


J 06 H 


NC 


CRA6 


CRAM 


07 


H 


CRA6 


J 07 H 


NC 


CRA6 


CRAM 


08 


H 


CRA6 


J 08 H 


NC 


CRA6 


CRAM 


09 


H 


CRA6 


J 09 H 


NC 


CRA6 


CRAM 


10 


H 


CRA6 


J 10 H 


NC 


CRA6 


CRAM 


11 


H 


CRA6 


J 11 H 


NC 


CRM2 


BIT 


95 


H 


CRM2 


MARK BIT H 


F11S2 


CRA6 


CRAM 


26A 


H 


CRA6 


MEM FUNCTION A H 


B12F2 


CRA6 


CRAM 


26B 


H 


CRA6 


MEM FUNCTION B H 


B12J2 
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MULTI PRECISION H 


C11N1 


CRM2 


BIT 
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H 
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PARITY CHECK LEFT H 


E11J2 
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BIT 


93 


H 
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PARITY CHECK RIGHT H 


E11S2 


CRM2 


BIT 
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H 


CRM2 


PARITY INH LEFT H 


B11E1 
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H 
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PARITY INH RIGHT H 
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RAM ADR 02 H 


A11S2 


CRM2 


BIT 
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H 
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H 
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H 
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DUJ2 


CRA6 
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H 
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SKIP EN 10 L 
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CRAM 


16 


H 


CRA6 


SKIP EN 20 L 
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CRA6 


CRAM 
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H 
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SKIP EN 40 h 
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H 
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SKIP »?EL 4A H 
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CRA6 
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H 
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SKIP 3E!* 4B H 
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H 


CRM2 


SOURCE L 01 H 
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BIT 
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H 


CRM2 


SOURCE L 02 H 
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BIT 
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H 


CRM2 


SOURCE L 04 H 
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BIT 
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BIT 
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CRM2 
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BIT 
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CRA6 


SPEC $Eh 4A H 
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H 


CRA6 


SPEC SEIi 4B H 


CRA6 


CRAM 


12 


H 


CRA6 


T00 H 


CRA6 


CRAM 


13 


H 


CRA6 


T01 H 



A12N1 
A12F1 
R12K1 
812K2 
A12S1 
A12S2 
A12K1 
A12K2 

A12E2 
A12M2 



CtJt- Irff 



£it>cK 



-■-■- ; — ■ -■ '*— — - • — — — •*—■ 



n~r 




$ 












C4ctf£ 



•WHMidknMaMWB 



^/ 



' . > > » »■ 



^^ 







OBcoGb 
lo&fO 



pPAf/ifc^ 



i^ J. 






■35 



r 









A2*£l /fZ21 







LArttftS 






i v/^4 

L s _. 



PC 





>f*T 



<f&>=-^>) 



'CTV-lj, 



(&*& 



AaujyL*tffut-; 4 i r. rr /«*■'«• <»•**•> 



" * .rrt 

„ JWCi«t.«i-h> 










_£*ii 



£*« £*<**) 



, Pt , *WJW* *"* ^'^ 



BK3K1 



C**-t pivot 






C*i $€,pef»- 



££t* i*iPt" A*— 



rft'liA 



t»*&e 



l**Ot< 



/M tXl *> V»- 



f» JVC £** - 



Cff, 3&C S£k * — 



**<**'< J — tf*t/n f**o . 

"~ v- trtt//n*nir t>r(i,-). At- 
1— tuctfx? *gtr \ otw 

._ 7— f At Cfje 4/itn if-* 

1 \— i*tt/*9 tot** 

I — i<1*/nr p,ap 
I StSt/*?X€t4 

I 



or* 7 






ot£(* 







own! "*: 

ftH& — 



Ut, nspset »— 

CM D '*? €H MO- 



tj/* 



f»<>Jtg 






ope ft 













f/ly our iff- 

<•/.? oar 4 t - 
tf-y /WW ,^ 

AP7 i"***** — I 2 

/-t./-e*/ — ! / 

*vr PP A fiat /*--'■ tL 

rfn OP a *■»* *" — ; V 
<«/«^ />?*4oei — , z 
c*'f t>? * 9.M 1 — { i. 

<*<*<y •O/' S A-Xflo ',/(, 

C*si top /•? im y iy 

^,?.-» />/' /? *M Z 2 

risv '>/> '/ "a* / — : / 

fWA**-J 



*•*•» otsr *i — J> — 
ry>» i*et set. 1~ 



c fot 's 
Pie 1 



p*0 










pre i 



**&*i , x 






JOV^/xt 1*40 {.?"*** 



0**1 



itt fi 



bit* 



titthii 



s*e /»**** >- 






**** 



« -»ii*< 



MTfltt'f+tilLl 



CiM D<J»iSE< 



Cm t>Hv% mc > 




D-3U5 ! 

^ "" * * . _&** <fc.-K>- 

emf miry a* urr- 



ifO 









&M-3* 




DPtfV 






£t* &CC&/4- 



£*/1 i?et t*i»$ — 



e*<* S?f< set, »- 



t ! t*re/ P*<cT £/* 

»! 

—**-■ $ififc/ A*i¥t9vl £*t 
j tAtrcy rr&ya** 







rr 



WW* 



' £.»*<: 



-b 



S#t/c**i«#<> [.*«»«' T j M"* 



««■>*» 



•>«"<■ 



iMA 



J& 






4^ 



*tf/f «<s 



Sf 



o^y 



1*£iy ^*«*< ■*•»•> f^<y f'ti 



/p^/jrr /*«f? <^ */r, • rt'V- >r) 










V<l< 



(Mrtt 

t>izttr 



>Mb 



•H> 



t,** 
!(•*•«) 



w«7 



won 



o^f y 



\7 



_ ! t*»Tf4t. 
SrV<-/*"f MtfZ J 

i&e./««n Am — ( 









i 



ti 



t*-}s ) 



*(»■•>*■)* 



An 
Vt<iit€ 









■ Clock , 



£*-*> 



i>m r 



tkfl u oi — Ijmi 



ITwV? 1 



y~ " 
etutrfc ML * i 

<#vtAV»*M 1 ""». 






Wtt 









1*1 Situ 






O --* 



L_T ^.*» 







*AfJ 



OM 3 






CM SfCC&L 



e&. 6&z&»e-\ 




6* A t*tsj> e/v ^o 



i 






42 



&»Adi0r 



I 



tit* ■#"*' 



ir— 












V J^<- 



^/? btSpSft IA% 
ORG #/S/> &a to - e*ft3te 



CX4 t^u 
- cR* &'# set a 

£M bl$J> €*->$ 




THIS /S t *T£<" '& ^^ 

to yy*v r»e *"**<e*r 
rr /s re 3& us&P 






.■il'M. ,»'.' ■-'"'-> ..'S.'V". "_ .-»w>Vi». ~-v .t%r.-«i> 



. j»»«.*-.#ju'-:. j»-» *>v 



) 






^S ) 



K 



5€£ 



3N ?S> TJT 

. .. , r . ' t j- '-— * 

C* *i IMP & <M> 



CRA 4 MP SSL 




/ 

3 



fitf 



- ^---i — i 



1 1. - > 



,,-rtlr m" i i " *C "■-*""$' 



*4k* 




6 

- /; 



see tt&f ~ 3 

rag *#?*& r i. 



a z/9 & frjp e* /6 






I - ■ ■ — ■* 






ijif set 






ML 



-6 
7 



i. 



6H 



i 




ZJ& 






t- --, 



DPgdftffffi/J; 






f £it£ 



1 « 
i 



L. 



hP£A DAi*/i - fr% _ 



**& f/lf*S o* C{4* J&f/A 



fgyt tiS<£»47!£6 •tf&i JX/{V 



I j 



i ii i 



Wlklt£~ fP ■ \ : 






i i - t- 



£Aa* it- 







iii i ' i' ■ i f" 



... y ^ 
■•"€.."■ 



J*^>--t/%^^L^.J 



Ml \fiP* n 






ri 



■; .«t 



T dLK 

■x ct* in) 









. 




. 








































■ 












. 












■ - -i 


, „ „ , , 














j .. 





































\tnfi fa £&■&*& 

' PP£/y <U+ snASlC 



1/TJTvC Tc* M*T A 

i A <% J* 



DP*/ 



id\ Ttv^ *F** 







cfv titi£ 



r 



ZtTi'CK 



M&m) TnOboPl /foot) TFf&£> of? o 



f 



— IPO *■§<*€- — - 



' fi**r f t€?r 

, H Los* 6 fc 



tiKttew&Tf, £, ****** r^f 






ON to**-?** t fiej&s ! 

to netteM* f e*s 

7 o~ t*z C4sr /#<**& 







ir'~ MM "" M "''' J '''~t"TntMtMnMnrT J ''"'^* M * , " M * 









sw /^v cfyu*&** 



Roi^eR op 






(4~0**T/*I 



v? rz~trr^ 




f€TC,0 




V/*/t 



' J r 



NBtTtft't 


• 


tf/?e*& 


*n 


i»3r 


. 











erf e o river /fpon £ss ftctutAr? o*t 








■■^fcfc*- 




4 *, 






"£&**& 



© 



of r#€ Fai/ovm* 

DW1 OOTPvT 







m 









W'l; 



® 



CPA6-37 



_ /'v//> 








< d&- A w "° g W 













r 



1. 



a - A , , ; t\ ', 



C?M-M 



Pf)6€ F$iL Hl^bteM (/ex: W wJ 



f^ff fa & f ft tCm 






/A/ T?f& &&K 



to of t~o 
£ 9o / 'J 



P?*£ r<9 /l £0d£ 






W<4f FAtL 






pX W(\t*$teR 



\J€C10B*J> NC& 

(je£ TX floi>S) 









\s* 



tfrre \M0umr,OA) W&e A*crr C*€C/tA& 



V*ui> 




sY&fK&C* 



'//XM 



$4P pmfi 



( J ) ( *1T 



Cp>U 



-3<?S> 






® 









i 









L 






% pur <~ *''** &** 



- — -^ 






( 



£u£R&S OT?tffj 






,6 3er) 



,..y/o 



%es_ 



CPlS-Wy 



1 



far- (fauezeb tfer) 

— ii i i . i« .1 I,. -~.,... i. . . . „ ., , f .. 








^Vvv /} Ov~ 



>#&&€ /*v 



C/*7" c>& &/?/ s^cv^c 







y &(use rf 



m'(At f*'*& ecsr Astt'f'7' 
a/o /exec) prize fT '3 /+"?> +*"fe7>fc7z 



nap £™7&<f '£ 

OF AP\(ptee P^/e) 
TO Ttf€ \jBR r 









& 7 *& 



T4 T/&T &9*& 



) 



n#p 







*tP 



Abb ee/vir+<7S &£ 



/V$ 



* 5 " T.f r PATH? ** 

6/?e#7is Tnt* tool 

JS ftps* S6T .We ■' /c *~« ) ) 



M$ 



/too co/vtz^is or 



. -;: i 



<cpj/- // 



37#XT A Fen" 
To &CT **#<> ^*<7/y± 



U>fi6 WS itAr 



e\j&*fo*\ 






/A/ 



pur **#P t^r/fi 



^i 0?'ii ser?) 



mo 



-*£ 



i 



,w r/^e Zfe/ &4t *£&, 



^*.f rite ?&#? <?&r£ 

C, !?£-& , / T testy 'StiVf 
'75 47HP& '** r/rh ^ 



K° 



if! 






Ser 7H & 



1 NO ,„ 




CPM-41 






W 



eiHt'+tr 



© 



4« i*cw7-/f/*5 ^yJ/*^ 

&'73 r&X. T/rr M&fT 



T-S Ttf<* A 
\ /^ 7-r/T && ?€£ 7 J 



NO 



jSL 



P^ 'rr /A i rue AR 






# /7S ajj J s€T f/?ci r^€ &P. 









m^k. r#f fi<*y so 



St 7 7#f v4a& Sir 

4n& pur t»*t 4 ""* 7A * 





n 










^ - «~ 






u^t *>*? ?T' &<* n> p*& P*$e / r 4 *j< *<r 

MiWS-.ftJlp .*'V* ' r tfsr$ ft*b tw 






rw<j Tt*fg »"7?? rrtt /7/?6s 

l"? dOfi?& T// '5 V<* ryJf- ftp ^ 



CPji-'H- 



*''*£■ % 



-s» (' 



S.J**~ 



*cS 







6 












cfiu-4-S~~ 




7. 


















Pfae /r#/t £0j&£. 



Jfrx 



© 




y *** 



© 



(°x$ Ttt* PT GUT 0^ \ 



M. 






2* 



J /y<L 



f 



PC 






Voce r#/t ^07z% 
/a/ c/&e tsvc 

pvT $Lb PC x 






I 



c > 



tfesre wtk m^t 

CO be Jaj Trtf s*-&- 
37 opt /Vy ?*£t&''*' PZ*(f&P' 






J747VS &C&<* 



t~t€ *4f& 



rf*7cr&~& 






i^pM- 4% 



KS10 MEMORY FETCH DESCRIPTION 

A FETCH FROM MEMORY WILL OCCUR WHEN THE CPU HANTS TO FETCH AN INSTRUCTION, 
FETCH AN ARGUMENT NEEDED FOR INSTRUCTION EXECUTION OR ON A PAGE TABLE REFI! 
(OCCURS WHEN PAGE IS INVALID), THE MEMORY READ CYCLE IS INITIATED BY THE 
MICROCODE INSTRUCTION WHICH CONTAINS EITHER THE "START READ" OR "FETCH' 1 
MACRO, THE VMA WOULD BE LOADED AT THIS TIME OR HAS BEEN LOADED PRE- 
VIOUSLY, WHEN THE MACRO IS USED THE MICROCODE WILL HAVE CRA6 MEMORY 
FUNCTION AND CRM2 #16 SET WITHIN THE INSTRUCTION, THE OTHER WAY OF START* 
ING THE CYCLE IS BY A "AREAD DISP", AT AREAD DISP TIME, WHICH OCCURS 
DURING EA CALC, THE SIGNAL DPEA DROM COND FUNC OUT OF THE DROM MUST 
BE GENERATED BY THE OP CODE OF THE INSTRUCTION BEING EXECUTED, CRA6 MEM 
FUNCTION AND CRM2 #17 WILL ALSO BE SET WITHIN THE U-CODE INSTRUCTION DOING 
THE AREAD DISP, REFERING TO DPM5, THE RESULT OF STARTING THE CYCLE IN 
EITHER FASHION IS THAT DPM5 READ DELAY EN IS PRODUCED, THE LAST 75 
NS OF THE U-INSTRUCTION THAT GENERATED DPM5 MEM EN,WILL#WITH 

DPM5 SYNC E L,SET DPM5 START CYCLE.ON THE NEXT T CLK, BECAUSE OF 
DPM3 START CYCLE*-* — »-DPM5 READ DELAY EN, DPM6 MEM CYCLE, AND DPM5 
REQUEST CPU WILL RE SET, DPM5 BUS REQUEST GOES TO THE ARBITRATION LOGIC 
ON THE CONSOLE R0ARDCCSL2) ,CSL2 BUS GRANT CPU IS RETURNED FROM THE 
CONSOLE BOARD, ON THE NEXT T CLK IT WILL CLEAR OUT DPM5 BUS RE- 
QUEST AND GENERATE COM/ADR CYCLE (SEE DPMC), REFERING TO DPM 8 & 9 
THE PROPER SELECTION OF THE 4*2 MIXER IS MADE DEPENDING ON WHETHER 
IT IS A PHYSICAL OR PAGED REFERENCE, DPM5 BUS REQUEST WILL STILL BE 
SET WHEN WE START THE COM/ADR CYCLE, ASSUMING IT IS A VALID PAGED 
REF,THE DATA SIGNALS WHICH ARE TRANSMITTED ONTO THE BUS WITH THE 
COM/ADR CYCLE INCLUDE? BUS DATA 01, FROM DPM5 MEM READ, SIGNIFYING 
A MEMORY READ CYCLEIBUS DATAC16-26) FROM DPM6 PAGE(16«26) WITH THE 
PHYSICAL PAGE NUMBER OUT OF THE PAGE TABLEf BU5 DATA(27»35) FROM 
DPM4 VMAC27-33) WITH THE LINE NUMBER, THIS SHOULD ALL BE SEEN WITH 
THE BUS COM/ADR SIGNAL, THE MEMORY SHOULD RESPOND BY ISSUING MEMORY BUSY 
ON THE SECOND T CLK AFTER THE COM/ADR CYCLE, IF THE MEMORY DOES NOT 
RESPOND WITHIN COM/ADR+2, DPMC NXM ERR WILL OCCUR GENERATING AN 
APR INTERRUPT OM DPMB, 

ASSUME WE DID GET AN ADDRESS MATCH WITH MEMORY AND THE DATA 
WASN'T BAD, THE DATA WILL BE TRANSMITTED BACK TO THE CPU WITH BUS 
DATA CYCLE, THIS WILL OCCUR ON THE SECOND OR THIRD CYCLE AFTER COM/ADR, 
DEPENDING ON THE WHETHER THE DATA BEING FETCHED WAS GOOD OR CORRECT- 
ABLE, IF BUS BAD DATA CYCLE IS TRANSMITTED FROM MEMORY TO THE CPU 
IT WILL CAUSE AN APR INTERRUPT(DPMA) , THE MICROCODE INSTRUCTION 
WHICH CONTAINS THE "MEM READ* MACRO IS USED TO COMPLETE THE MEMORY 
CYCLE, THE INSTRUCTION WILL HAVE CRM2I16 AND CRA6 MEM FUNCTION SET, 
PRODUCING DPM5 MEM EN AGAIN, THIS, WITH DPM6 MEMORY CYCLE WILL 
GENERATE DPM5 MEMORY DELAY, THIS SIGNAL IS USED TO HOLD UP THE CPU 
CLOCK AND WAIT FOR MEMORY, FOR THE READ CYCLE, DPM5 READ DELAY IS 
SENT TO THE CONSOLE BOARD(CSLS) TO STOP THE NEXT CPU CLOCK. THE 
MEMORY COMES BACK WITH BUS DATA CYCLE, THIS WILL CAUSE DPMC MEM 
STROBE TO CLEAR OUT DPM5 READ DELAY EN, ONCE THIS SIGNAL IS 
CLEARED OUT IT WILL FREE-UP THE CPU CLOCK AND WE WILL LOAD AND EX- 
ECUTE THE NEXT MICROCODE INSTRUCTION, 

THE DATA HAS BEEN LATCHED INTO THE 8646'S (DPM8I.9) FROM 
THE BUS AS DPMC8.9) MBC00-33), THE DATA WILL GO THROUGH THE DPM 
MIXERCDPMU2) AS DpM(K2) DBMC00-35), IT FLOWS INTO THE D-BUS MIXER 
(DPE1J.2) AND OUT AS D-BUS(00«35) , THE FINAL DESTINATION, 2901 REG 
OR AC, TS SELECTED BY THE MICROCODE INSTRUCTION DOING THE"MEM READ", 
THIS COMPLETES THE MEMORY FETCH, NOTEl ANYTIME WE DO FETCH FROM MEMORY 
WE WRITE IT INTO THE CACHE. CACHE AND RAMFILE WRITE APE GENERATED 
ON DPMA, THE VIRTUAL PAGE ADDRESSC VMA1&-26) WILL BE WRITTEN INTO 



THE CACHE DIRECTORY IN THE LOCATION SPECIFIED BY THE LIME NUMBER 
(VMA27»35).IT IS STROBED IN WITH DPMA CACHE WRITECSEE DPM7), THE 
DATA WE FETCHED FROM MEMORY WILL BE WRITTEN INTO THE CACHE(DPE7ft8) . 
THE ADDRESS TO BE WRITTEN INTO COMES FROM DPE6 RAMFILE ADR(00»09) t 
IT WAS PRODUCED FROM DPE5 VMAC26»33) WHICH IS INPUT TO THE RAMFILE 
MIXER ON DPE6 t WE STROBE THE DATA FETCHED INTO THE CACHE WITH DPE5 
RAMFILE WRITE. THE DATA ENTERS THE CACHE FROM DPEC3&4) D«BUSC00*35) • 



€M~ 4f 



KS10 CACHE HIT DESCRIPTION 

A CACHE HIT CAN BE GENERATED ON A READ FROM MEMORY, A FETCH FROM 
MEMORY WILL OCCUR WHEN THE CPU WANTS TO FETCH AN INSTRUCTION, FETCH AN 
ARGUMENT NEEDED FOR INSTRUCTION EXECUTION OR ON A PAGE TABLE REFILL 
(OCCURS WHEN PAGE IS INVALID) , THE MEMORY READ CYCLE IS INITIATED BY THE 
MICROCODE INSTRUCTION WHICH CONTAINS EITHER THE "START READ" OR "FETCH" 
MACRO, THE VMA WOULD BE LOADED AT THIS TIME OR HAS BEEN LOADED PRE- 
VIOUSLY, WHEN THE MACRO IS USED THE MICROCODE WILL HAVE CRA6 MEMORY 
FUNCTION AND CRM2 #16 SET WITHIN THE INSTRUCTION, THE OTHER WAY OF START* 
ING THE CYCLE IS BY A "AREAO DISP", AT APEAD DI5P TIME, WHICH OCCURS 
DURING EA CALC, THE SIGNAL DPEA DROM COND FUNC OUT OF THE DROM *UST 
BE GENERATED BY THE OP CODE OF THE INSTRUCTION BEING EXECUTED, CRA6 

MEM FUNCTION AND CRM2 117 WILL ALSO BE SET WITHIN THE U-CODE INSTRUCTION 
DOING THE AREAD DISP, REFERING TO DPM5, THE RESULT OF STARTING THE CYCLE IN 
EITHER FASHION IS THAT DPM5 READ DELAY EN IS PRODUCED, THE LAST 75 
NS OF THE U«INSTRUCTION THAT GENERATED DPM5 MEM EN, WILL* WITH 

DPM5 SYNC E L,SET DPM5 START CYCLE.ON THE NEXT T CLK, BECAUSE OF 
DPM5 START CYCLE*"-— DPM5 READ DELAY EN, DPM6 MEMMORY CYCLE, AND DPM5 
REQUEST CPU WILL BE SET, DPM5 BUS REQUEST GOES TO THE ARBITRATION LOGIC 
ON THE CONSOLE BOARD(CSL2) . IF THE REQUESTED DATA IS IN CACHE , A CACHE 
HIT WILL OCCUR AT THIS TIME, 

ASSUMING THE DESIRED ARGUMENT IS IN CACHE, THE LOCATION BEING 
ADDRESSED HAS AN ENTRY IN THE PAGE TABLE CONSISTING OF THE PHYSICAL PAGE 
NUMBERi VALID BIT AND CACHEABLE BIT BOTH SET, THE HARDWARE SEES THE PAGE 
IS VALID AND CHECKS THE CACHE DIRECTORY (ADDRESSED BY THE VIRTUAL LINE #) 
TO SEE IF THE LINE IS IN CACHE, THE CACHE DIRECTORY CONTAINS VALID, PARITY, 
AND USER BITS IN ADDITION TO THE VIRTUAL PAGE NUMBER FOR THAT LINE, IF 
THE OUTPUTS OF THE CACHE DIRECTORY MATCH THE VIRTUAL PAGE ADDRESS, IF THE 
ENTRY IS VALID AND IF THE PARITY IS GOOD (ON THE VIRTUAL PAGE ADDRESS BITS) 
DPM 7 CACHE HIT EN WILL BE TRUE, 

#*NOTElSINCE A HIT DID OCCUR WE KNOW THAT THE DATA IN CACHE HAS BEE* 
FETCHED BEFORE, WE ALSO KNOW THAT IT IS THE LINE THAT WE NEED(I,E,THE SAME 
LINE NUMBER FROM DIFFERENT PAGES CANNOT COEXIST IN CACHE), THIS IS SO BECAUSI 
WE ADDRESS THE CACHE DIRECTORY WITH LINE # ADDRESS BITS, THIS IS A DEPARTURE 
FROM THE KL10 CACHE WHICH IS A FOUR PART STRUCTURE, 
DPM6I YMA18-26 ADDRESS THE PAGE TABLE YIELDING OUTPUTS PAGE VALID, WRITEAB1 

CACHEABLE, USER, PARITY, AND PHYSICAL PAGE ADDRESS BITS 16-26, 
DPM7I VMA 27-35 ADDRESS THE CACHE DIRECTORY YIELDING OUTPUTS CACHE VALID, 
USER, PARITY, AND VIRTUAL PAGE ADDRESS BITSUS CACHE 18-26), 
NAND GATE AT E5U WILL GENERATE CACHE HIT EN IF THE FOLLOWING COND- 
ITIONS ARE METlTHERE ARE NO PAGE FAILS, PAGING IS ENABLED, WE ARE DOH 
A READ CYCLE, THE CACHE IN NOT INHIBITED, THE ADDRESS IS CACHEABLE, Al 
THE PAGE NUMBER IN THE CACHE DIRECTORY MATCHES THE VIRTUAL ADDRESS I 
WANT TO REFERENCE, AS LONG AS THE VMA IS NOT BEING LOADED THE OUTPU' 
DPM7 CACHE HIT WILL BE TRUE. 
DPM5I THE MEM CYCLE ALREADY BEGUN MUST BE ABORTED, CACHE HIT EN CLEARS THE 
KS10 BUS REQUEST, CACHE HIT GENERATES DPM5 STOP MAIN MEMORY, THESE GO 
TO DPMC TO ABORT THE CYCLE AS SOON AS POSSIBLE AND GENERATE MEM CYO 
ABORT TO THE MEMORY CONTROLLER, 

PREVIOUSLY, WHEN DPM4 VMA WAS LOADED FROM DP# ANOTHER COPY WAS LOADED ON 
0PE5 VIA DP 26-35, THESE ADDRESS THE CACHE DIRECTORY, 

THE MICROCODE IS SELECTING VMA 26-35 AS THE INPUTS TO THE RAMFILE ADDRESS 
MIXER AT THIS TIME, ANTICIPATING A CACHE HIT, RAMFILE ADR &-11 WILL ADDRESS 
THE CACHE ON DPE7 AND DPE8, YIELDING RAMFILE 00-35, 

DPM7 CACHE HIT EN GENERATED DPM5 FORCE RAMFILE WHICH FORCES THE D-BUS 

CZZi£-S"<jfc 



SELECT SIGNALS ON DPE3 TO GATE RAMFItiE 00»35 , RATHER THAN MEMORY DATA 
CDBM), ON TO THE D«BUS,THE D»BUS DATA 00-35 IS INPUT TO THE 2901'S ON 

2rSi«S^SS E: 5 M -*S.. STROBCD INT0 THE 2901 REGISTER OR AC 8CLECTE0 BY THE 
MICROCODE INSTRUCTION DOING THE "MEM READ". 
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"DISPATCH ROM DEFINITIONS" 



.DCODE 
A/s<2l5> 

READ*0 

WRITEPl 

DREAD*2 

DBLAC*3 

SHIFT»4 

DSHIFT»5 

FPI«6 

FP«7 

RD»PF*10 

DFP*11 

IOT«i2 

B/«<8tll> 

SELF«4 

PBL&C»5 

DBLB*6 

AC«15 

MEM«16 

BOTHbI? 



f OPERAND FETCH MODE 

f READ 

fWRITE 

fDOUBLE READ 

I DOUBLE AC 

fSIMPLE SHIFT 

fDOUBLE SHIFT 

jFliOATING POINT IMMEDIATE 

fFLOATING POINT 

|READ# THEN START PREFETCH 

fDOUBLE FLOATING POINT 

! CHECK FOR 10 LEGAL THEN SAME 

I STORE RESULTS AS 
fSELF 

I DOUBLE AC 
fDOUBLE BOTH 
fAC 

fMEMORY 
IBOTH 



AS I 



|B»FIELD WHEN USED IN FLOATING POINT OPERATIONS 

R0UND/»<8> fROUND THE RESULT 

M0DF/*<9> fSEPERATE ADD/SUB 6 MUL/DIV ETCt 

FL»B/*<10|11> | STORE RESULTS AS 

AC«1 fAC 

MEM«2 I MEMORY 

B0TH»3 fBOTH 



J/a<12l23> 

ACDISP/«<24> 
I/«<25> 

READ/«<26> 
TEST/«<27> 
WRITE/*<28> 
VMA/»<29>D # 1 
A WRITE/*<30> 



IDISPATCH ADDRESS (MUST BE 1400 TO 1775) 

IDISPATCH ON AC FIELO 
I IMMEDIATE DISPATCH, DISP/AREAD DOES A DISP/DROM 
t IF THIS BIT IS SET, 
f START A READ AT AREAD 
! START A MRITE TEST AT AREAD 
fSTART A MEMORY CYCLE ON BWRITE 
fLOAD THE VMA ON AREAD 
I START A WRITE ON AREAD 
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CRA6 MEMORY FUNCTION 



THIS ONE MICROCODE BIT IS USED TO INITIATE A MEMORY CYCLE OR TO LOAD 

THE VMA REGISTER, THE 18 BIT MAGIC # FIELD IS FURTHER DECODED TO EVOKE THE 
REQUIRED FUNCTION, 

WHEN #13 IS TRUE ,THE CYCLE IS CONTROLLED BY DP BITS, THIS IS USED 

TO REPEAT A REQUEST THAT PAGE FAILED, OR LOADING THE VMA DURING 10 
INSTRUCTIONS, WHEN #12 IS TRUE THE CYCLE IS CONTROLLED BY THE AREAD 
FUNCTION WHICH CONTROLS DROM OUTPUTS, 
# MEMORY FUNC DP FUNC A READ FUNC 



FORCE USER 
FORCE EXEC 
FETCH 



FORCE USER 
FETCH 



READ 

WRITE-TEST 

WRITE 



READ 

WRITE-TEST 

WRITE 



DROM READ CYCLE 
DROM WRITE TEST 
DROM WRITE CYCLE 



6 
7 
8 

9 

10 

11 

12 

13 
14 

15 
16 
17 



INH CACHE 
PHYSICALCNO 



PAGING) 



PXCTCSEE 

PXCTC") 

PXCTC") 



UCODE) 



A READ FUNC 
DP FUNC 
LOAD VMA 



INH CACHE 
PHYSICAL 

PREVIOUS 
I/O CYCLE 
WRU CYCLE 

VECTOR CYCLE 
I/O BYTE CYCLE 



EXTENDED ADR •• 

UNCONDITIONAL CYCLE l •• 
CONDITIONAL CYCLE(DROM) *• 



C?M * £*i 



"MICROCODF MFf.ns -- SPFC 



fTPF FOLLOWING SPFCTAf ""I^CTTflV ARE OFCODFD ON DPE1 r OPF5, AND DP«Af 
Itrs8sitftts*ssxsts:s:r::5r:::::s5:st:tcs::2sssssri:sses3::::::ss:ss:r:; 
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<SPARF> 
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F.XP TF-ST 



APP FS 
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fTHE SPEC FIELD 13 DEFINED AS A 6-BIT FIELD, THE TOP 3 BITS 

f ARE SPEC SEL A, SPEC SEL B, AMD SPEC SEL C, THE LOW 3 BITS ARE 

I THE SELECT CODE, 



SPEC/«<5H56>Df 
#■10 

CLRCLK«li 
CLR 10 LATCHB12 
CLR 10 BUSYen 
LDPA6EP14 
LDPXCT*16 
WAIT»17 
PREV*20 
L0ADXR»21 

APR FLAGS*23 

CLRCSHP24 

APR ENp25 

MEMCL&B27 

SWEEP«34 

PXCT 0FF«36 

INHCRY18«40 

LOADIRMl 

LDPI«43 

ASH0V»44 

EXPTSTB45 

FLAGSP46 

LDACBLKM7 

LDINST»61 



DECODE # BITS 

CLEAR IMS NICOND FLAG 

CLEAR 10 LATCH 

CLEAR 10 BUSY 

WRITE PAGE TABLE 

LOAD PXCT FLAGS 

MEM WAIT 

FORCE PREVIOUS CONTEXT 

LOAD XR #, USES PXCT FIELD TO SELECT 

CORRECT AC BLOCK 
LOAD APR FLAGS 
CLEAR CACHE 
SET APR ENABLES 
CLEAR PAGE FAULT CONDITION 
SET SWEEP 

TURN OFF THE EFFECT OF PXCT 
INHIBIT CARRY INTO LEFT HALF 
LOAD THE IR 
LOAD PI SYSTEM 
TEST RESULT OF ASH 
TEST RESULT OF FLOATING POINT 
CHANGE PC FLAGS 
LOAD AC BLOCK NUMBERS 
LOAD INSTRUCTION 



I THE SPEC FIELD IS REDEFINED WHEN USED FOR BYTE MODE STUFF 
BYTE/*«54$56> 

BYTEtBl 

BYTE2P2 

BYTE3«3 

BYTE4»4 

BYTE5P5 

fTHE SPEC FIELD IS REDEFINED WHEN USED TO CONTROL SHIFT PATHS 



SHSTYLE/»<54l56> 
NORMP0 
ZERO«i 
0NES*2 
R0T*3 
ASHC«4 
LSHC«5 
DIV«6 
R0TC»7 



» 2 40-BIT REGISTERS 

fSHIFT ZERO INTO 36 

fSHIFT IN ONES 

jROTATE 

fASHC 

fLSHC 

fSPECIAL DIVIDE 

fROTATB DOUBLE 



BITS (ASH TOP 2901) 



CP*-fS 



"MICROCODE FIELDS •• DISPATCH" 

l8XSai3»S«SS8S8ISUISStSSliS8ISUtSSaSI«II|«II|f|8IICI 

D I CRA1 i CRA1 i DPEA 

I I DISP J DISP i DISP 

SI 10 I 20 J 40 

Pi i i 

tZa:8888Z81SXt8a88I8888SS8S8SC8888BKS888S388888&SS8l88a 

i DIAG ADR I DIAG ADR j 



1 I 


RETURN 


\ 


RETURN 


i 


DP 18*21 


2 J 


MULTIPLY 


I 


4 


I 


J 


3 i 


PAGE TAIL 


I 


A*READ 


I 


A'READ 


4 1 


NICOND 


I 


NOT USABLE 


1 


NORM 


5 I 


BYTE 


I 


NOT USABLE 


1 


DP 32-33 


6 I 


EA MODE 


I 


NOT USABLE 


I 


DROM A 



7 I SCAD J NOT USABLE I DROM B 

BS38rCSSSI83SXS388Z8a8139S:a3S8a38a88888SCtaS8SSSaS8883 

NOTE! DISP EN 40 & DISP EM 10 ONLY CONTROL THE LOW 4 BITS OF THE 
JUMP ADDRESS, DISP EN 20 ONLY CONTROLS THE HI 7 BITS, TO DO 
SOMETHING TO ALL 11 BITS BOTH 20 * 40 MUST BE ENABLED, 



DISP/*<57l62>D,70 
CONSOLE*00 
DROM*12 
AREAD«13 
DP LEFT»31 
NORM*34 
DP«35 
ADISP«36 
BDISP-37 
RETURNMl 
MUL«62 

PAGE FAIL«63 
NIC0ND8S64 
BYTE*S5 
EAM0DE«66 
SCAD0«67 



fCONSOLE DISPATCH 

fDROM 

f A*READ 

|DP 18*21 

INORMALIEE 

|DP 32*35 

fDROM A FIELD 

IDROM B FIELD 

fRETURN 

fMULTIPLY 

fPAGE FAIL 

fNEXT INSTRUCTION DISPATCH 

fBYTE SIZE AND POSITION 

| EFFECTIVE ADDRESS MODE 

?vJi2 IF SCAD BIT m 1 



&&-rs 



"MICROCODE FIELDS •• SKIP" 

■ tMSlSlSSlSSIllIfltlgMISSI38tgtllttSI8ISSSII*SIS8t»S 

S 1 CRA2 I DPBA I DPEA 
K I SKIP 1 SKIP 1 SKIP 

mm * " fl mV $ V v 

PI I I 

SIiaS13Sai88S*X3SS888IIltI88ll8XIII8SiatlItSE8tS:c:eSia 

I J J 



1 t 


<SPARE> 


1 


CRY 02 


I 


CARRY OUT 


2 i 


AD*0 


I 


ADL SIGN 


J 


ADL«0 


3 I 


SC SIGN 


i 


ADR SIGN 


I 


ADRn0 


4 1 


EXECUTE 


t 


USER IOT 


J 


•USER 


5 I 


•BUS 10 BUSY 


I 


JFCL SKIP 


J 


FPD FLAG 


6 I 


•CONTINUE 


I 


CRY 01 


I 


AC # IS ZERO 



7 i *1 MSEC I TXXX i INTERRUPT REQ 

ssasssscssasssssssssssa^ssssssssasssxsssBsssBSSscsssss: 



SKIP/»<63!68>D,70 
IOLGL«04 
LLE»12 
CRYG«31 
ADLEQ0»32 
ADREQ0«33 
KERNEL»34 
FPD«35 
AC0»36 
INT«37 
LE*42 
CRY2»51 
DP0*52 
DPt8«53 
IOT»34 
JFCL»55 
CRYis>56 
TXXX«57 
ADEQ0«62 
SC*63 

EXECUTEB64 
•10 BUSY«65 
•C0NTINUE»66 



C.NOT.USERntUSER IOT) '(CONSOLE MODE) 
AD LEFT .LE f 
AD CRY *2 

ADDER LEFT « 
ADDER RIGHT • 
t NOT. USER 
FIRST PART DONE 
AC NUMBER IS ZERO 
INTERRUPT REQUEST 
CAD SIGN)i(AD t EQ,0) 
AD CRY 02 
AD SIGN 
AD BIT 18 
USER IOT 

JFCL 

AD CRY 1 

TEST INSTRUCTION SHOULD SKIP 

AD.EQ.0 

SC SIGN BIT 

CONSOLE EXECUTE MODE 

.NOT, I/O BUSY 

CONTINUE 



CfM-S? 



SUMMARY POWER UP MICROCODE SEQUENCE 



INITIAL C0W5ITI0NSI 
1,1 MSEC CLOCK IS OFF 

START MICROCODE AT ZERO(SM«SM0) 

J 

PUT #/377777 IN MASK REG, SHIFT IT 
LEFT ONCE,'OR # A «/l INTO BIT 35 TO 
YIELD i'S IN 36 BITS, IN -2,-1,36,37 

J 

SHIFT THE 36 BITS OF ONES RIGHT 
ONCE TO YIELD THE MAG REGCZERO 
IN BIT 0,1 # S IN THE FOLLOWING 35, 

i 

LOAD THE XWOl REG WITH A ONE IN 
BOTH HALVES VIA #/l 

I 

TAKE THE RIGHT HALF OF XWDK*1) 
AND PUT IT INTO THE ONE REG 

I 

DO A CALL WHICH LOAD S THE TOP OF 
THE STACK, WE WILL NEVER RETURN TO 
LOCATION ZERO OF THE STACK AGAIN, 

2 

PUT THE #/376000CADR OF THE HALT 
STATUS BLOCK) IN THE AR.THEN PUT 
THIS INTO THE MICROCODE ADDRESS 
SPACE SPECIFIED BY #, 

I 

LOAD THE UBR WITH ZERO AND LOAD THE 
VMA WITH ZERO CLEARING THE MEM 
CONTROL LOGIC 

i 

CLEAR EBR AND LOAD THE PREVIOUS AND 
CURRENT AC BLOCKS WITH ZERO 

I 



CLEAR FLAGS REG AND DISABLE ALL APR C/*-Jss c5" 

CONDITIONS AND ZERO ENABLES ^£/<#~5S 



jAa *j imm r*£ 



I 



CLEAR LOCATIONS IN MICROCODE WORKSPACE 
WHICH HOLD THE TIMEBASE 



I 



GO OFF TO COMPUTE THE POWERS OF TEN 
STORE IN UCODE WORKSPACE 



I 



ADD THE POWERS OF TEN«DID THEY EQUAL 
1/330656 IN THE LEFT HALF? 



CLEAR 


PI STATE AND HARDWARE 


i 


CLEAR 


LEFT PC-GO TO EXEC 


MODE 


I 


CLEAR 


TRAPS 




I 


STORE 
AND PC 


HALT CODE AT MEM 
I AT MEM 1 




I 


DUMP 2901 REGS TO MEM 


I 


SET HALT FLAG ON CSL AND 
RETURN TO HALT 



JNO 



STORE HALT CODE IN MEM 

I 

DUMP 2901 REGS TO MEM 

I 

SET HALT FLAG ON CSL AND 
RETURN TO HALT LOOP 



CPM-S1 



DUMP THE 2901 REGISTERS MICROFLOW 

mm mm mmm ******** mm*!***************:******* *********** m *- mm ~ mmmmmmmmmm ****** 
INITIAL CONDITIONS! 

t.SMl CONSOLE COMMANH 13 GIVEN 
2,CACHE DISABLED, 1 MSEC CLK OFF 

FLOW* 

SAVE ARX WORKCSV.ARXUURX) SAVE THE ARX IN THE MICROCODE 

mm * WORKSPACE ADDRESS SPECIFIED BY #/212 

I 

************ WORK CSV, VMA3»tARXl SAVE THE VMA IN THE UCODE WORKSPACE 

SAVE VMA tARX]«,W0RKCHSBADR1 ADRRESS SPECIFIED BY i/213 

I 
1 

GET ADR OF HALT tARXI^WORK CHSBADR] READ ADR OF HALT STATUS BLK 
STATUS BLOCK FROM UCODE WORKSPACE #/227 

I 

DUMp'rEGS** ABORT MEM CYCLE, WE ABORT MEM CYCLE TO CLEAR OUT 

mmmm ** CALL [DUMP] ANY PAGE FAILS WHICH MAY BE OCCURRING 

t 
I 

REWRITe'ar'aRX CARUWORKtSV.AR] WE WRITE THE CONTENTS OF THE 29BI REG 

AND VMA VMA.CARX] INTO THE MEMORY LOCATIONS SPECIFIED 

........... CARXUWORKCSV.ARX1 BY THE HALT STATUS BLK ADDRESS 

I t NOT,CPI]#LOAO PI 

» RETUR^C6] 

JUMP TO HLTLOOP 



Afi/- s^ 



PjS- 






MOVE INSTRUCTION MICROFLOW(FROM CONSOLE) 



INITIAL COHOITIONSl 

1,CPU IN HALT LOOP 

2,1 MSEC CLOCK OFF 

3. CACHE IS OFF 

4, CONTINUE SET 

5,EXECUTE SET 

6,20/DATA 

7,EX 200000000020 FROM CONSOLE 

FLOWl 

FROM EXECUTE SET 

I 

i 



SET 
REGI 



V? 2901 
STER 



i 

J 
i 

i 



LOAD THE VMft 
START THE FETCH 



tAR^VMA 10 READ 
CARUURnOR.i, 
#/200000#HOLD LEFT 



VMA.tARlWITH FLAGS 



PUT FLAGS IN THE AR TO FORCE EXEC#5T 
AN 10 READ CYCLE, PHYSICAL ADDRESS AN 
UNCONDITIONAL CYCLE(VIA 1/241200) 
THEN PUT THE ADDRESS OF THE CSL REGI 
SPECIFIED BY MAGIC #/200000 
(WHERE THE INSTRUCTION IS)IN THE RIG 
HALF OF THE AR 

LOAD THE VMA FROM THE DATA PATH AND 
START THE FETCH FROM THE CONSOLE REG 
(VIA #/36 f DP FUNCfLOAD VMA, EXT ADR, 
AND UNCONDITIONAL CYCLE, 



I 



FINISH FETCH 



MEM READ, (HR)^MEM 
LOAD INST 



READ INSTRUCTION FROM 8646 # S AND LOA 
THE IR AND HR 



$ 



DISPATCH ON 
INDEXING OR £ 



EAMODE DISP,J/EACALC 



J 



NOMOD 



I 



READ ARGUMENT 
THEN PREFETCH 



STORE DATA 
NICOND DISP 



I 



EACALCl CARINA, 
PXCT DATA,AREAD 



HERE DUE TO NO INDEXING OR 9 

AREAD DISP BASED ON DROM 

1.DI5P TO U50(40(HARDWIREO ON CRA2) 

♦DROM A FIELD«10) 

2, LOAD VMA WITH 20*EA(VIA DROM VMA E 

CRA MEM FUNC#CRM #12) 

3, START READ OF ARGUMENT(VIA DROM 



RE 



MEM READ, READ ARGUMENT FETCHED FROM 8646 # S INTO THE A 
tAR)„MEM THEN FETCH #*NOTElTHE PREFETCH IN THIS CASE RES 
INST DISP IN SOME RANDOM VALUE BECAUSE THE PC 

AN ARBITRARY VALUE, WE ARE EXECUTING 

SINGLE INSTRUCTION, 



ACCAR),NEXT INST 



£&&-£/ 



THE DROM B FIELD DIRECTS US TO STOR! 
THE CONTENTS OF EAC20) INTO THE AC, 
DO THE NEXT INSTRUCTION DISPATCH 
THERE ISN # T ONE SO WE HALT 



CONSOLE HALT 
RUN 15 RESET 

J 
J 

SAVE THE PC 
6 HALT CODE 

I 
i 
1 

GET HLTSB AOR 
1 

WRITE HALT 
STATUS BLOCK 



THE CONSOLE CAUSES THE HALT 
(I.E. DROPS RUN) 



WE PUT THE CODE WHICH CAUSED THE HA] 
(IN THIS CASE 2#SAYXNG CONSOLE) IN 
MEM LOCATION AND PC IN 1,WE THEN 
PROCEED TO SAVE THE VMA AND AR IN T! 
UCODE WORKSPACE, 



WE RETRIEVE THE FIRST HLTSB ADR FRO! 
THE UCODE WORKSPACEC227) AND DU«P 
THE CONTENTS OF THE 2901 REGS IN ME ! 

##NOTElTHE LOCATIONS IN THE UCODE 
WORKSPACE ARE ADDRESSED VIA THE 
# FILED WHETHER READING OR WRITING 



RETURN TO HALT LOOP 



4^- *Z- 



RDIO INSTRUCTION MICROFLOW(USER MODE) 
INITIAL CONDITIONS! 



1, CONTINUE SET 

2.EXECUTE NOT SET 

3.PREVIOUS INSTRUCTION DIDN'T PREFETCH 

4.RUN IS SET 

5,NO TRAPS OR INTERRUPTS OCCURRING 

6.AC1/20 

6A t 100/RDIO 0,10(1) 

6B.20/1776700 THIS IS THE CONTROL REG IN RHll 

7, 101/ANY PDP10 INSTRUCTION 

8, PC REG CONTAINS 100 

9.CACHE DISABLED, 1 MSEC CLK IS OFF 

10/READING THRU UBAU 



START FETCH 



I 

i 



START|VMA«CPCJ, 
J/XCTGO 



fTHE VMA IS LOADED WITH 100 
AND WE START A READ CYCLE TO 
FETCH THE INSTRUCTION 1/1400 
FIELD DEFINESCFETCH, READ, VMA 
EN,UNCONDTTIONAL CYCLE) 



INSTR HA5 BEEN FETCHED 

1 
I 
I 
i 

INCREMENT PC 

I 
i 

BOTH tHR).(H*l+XPf 

,. 9 . 9 »«. 9 ««, LOAD VMA, 

J PXCT EA, 
I START READ, 

i J/FETIND 

I 
I 

FETCH INDIRECT FETINDl 

WORD MEM READ, 

••*«••••••*»* [HR1.MEM, 

I HOLD LEFT, 

I LOAD INST EA 
1 

ANY MORE EA VMA^CPC), 
CALCULATION? EA MODE DISP, 
.•„...«......„ j/ EACALC 

1 

i 



XCTGOl 
MEM READ, 
CHRUMEM,LOAD 
INST,3T,J/INCPC 



fREAD INSTRUCTION TROM 8646* 
LOAD IR AND HR 



INCPCtVMA^tPCHl, 
EA MODE DISP, TURN 
OFF PXCT, J /EACALC 



INCREMENT PC, LOAD VM 
DO EA MODE DISP 



IT IS BOTH INDEXED AND INDIRECT.INDEX FIRST, 
ADD THE CONTENTS OF THE XPC20) TO EA. RESULT 
(20) IS PUT INTO THE HR AND VMA, BEGIN READ 
CYCLE,(#/040112«>START READ, LOAD VMA AND 
UNCONDITIONAL MEM CYCLE,) 



RETRIEVES THE CONTENTS OF 20, PUTS IT IN THE 
HR AND LOADS THE INDEX AND INDIRECT REGISTER 
IT WILL BE CHECKED FOR FURTHER INDEX AND #, 



DISPATCH ON INDEXING OR INDIRECTION 
OF THE FETCHED DATA,THERE WAS NEITHER 



CfiM-63 



NOMOD 



[ARlJEA, 
PXCT DATA, 



AREAD DISPATCH ACCORDING TO DROM(40 
(HARDWIRED ON CRA2)DROM AREADC 12)«52) 



J 
i 

I 

10 LEGAL? 



YES 



J NO 

I 

uuo 



SKIP 10 LEGAL 



INST DISP 



ME ARE LOOKING FOR EITHER EXECUTE, USER IOT 
OR -USER FLAG TO BE SET IN ORDER TO SKIP, 
(SEE DPE A) IF NOT IN A LEGAL MODE TO DO 
THIS INSTRUUCTION UUO OUT, IF LEAGAL 
WE DO AN INSTRUCTION DISPATCH WHICH 
CAUSES US TO GO TO THE EXECUTE CODE 
VTA 1400(HARDWIRED) +DROM J FIELD($0) 



RECOMPUTE 
EA 

i 



GET EA 



CALL tlORD] 
TL(HR),#20, 
CLR 10 BUSY. 
CALL CIOEA] 



CHECK FOR INDIRECTION AGAIN VIA#20 AND 

CLEAR 10 BU5YCVIA CRA2 SPEC/CLR BUS BUSY) 
WE DON'T SKIP SINCE THERE IS INDIRECTION, 



IDEA | WE GET THE SAVED EA FROM THE UCODE 

tAR].W0RKCYSAVE3W0RKSPACE,PUT IT INTO THE AR AND 
J/IOEAI CONTINUE EA CALC, 



I 



LOOK FOR 
INDEXING 



1 
i 
I 

ADD INDEX 
VALUE 

I 
I 

FETCH DATA 
WORD 

I 
J 
i 
I 

CHECK FOR 

BYTE 

MODE 

I 
I 
J 

LOAD VMA AND 



IOEAII 
READCHR3, 
DBUS/DP, 
LOAD IN5TR EA 
TL!HR3,I/17 



CARJ„UR]4-XR# 
HOLD LEFT 



VMA«.tAR], 
START READ 
MEM READ, 
(ARUMEM, 
CLR 10 LATCH, 
RETURN Till 



PUT THE CONTENTS OF THE HR ONTO THE 
DBUS AND LOAD THE XR(DPEA) .CHECKING FOR 
INDEXING(USING M7, CHECKS FOR ANY BITS 
SET5THERE WAS INDEXING TO AC1 IN THIS CASE, 



WE ADD THE CONTENTS OF THE XR(2&) TO THE EA( 
WHICH IS IN AR.PUT THE RESULT(20) INTO THE A 



LOAD THE VMA(VIA AR), FETCH CONTENTS OF 20 
/t776700,READ THRU M8»S INTO AR, CLEAR 
THE 10 BUSY LATCH(CRA2) VIA 
CRA2 SPEC/CLR 10 LATCH 



DISPATCH 
B DISP BASED ON DROM B( J FIELD(327HDR0M B FIELD 

[BRl^VMA 10 READ (!0)*537,IT IS NOT BYTE MODE BUT WOR 

MODE, SO WE PUT THE FLAGS IN THE BR VIA #/241 

TO FORCE EXEC, START A READ CYCLE. PHYSICAL RE 

AND DO AN 10 CYCLE, 



VMA«[AR3,0R.CBR) WITH FLAGS 



LOAD THE VMA FROM DPCtil) 



00 THE 
10 READ 



10 BUSY SET? 
J YES I NO 



IOWAIT* 

SCSI, 

SKIP/-IOBUSY 



WITH THE "OR" OF THE CONTENT! 

OF THE AR AWD BR.C17767B0 AN] 
FLAGS RESPECTIVELY.WE THEN START THE 10 FETCI 
CYCLE TO REAO THE RH1 1 REG( 1776700) 



WE WAIT FOR UBA1 TO SET 10 BUSY 

THE STEP COUNTER IS LOADED VIA *20,IF 10 BUi 

IS NOT SET WE SKIP 



i m 
i i 

8CJK>1# 

SET YET? SCAD DISP, 
••*••»* 3T, 
<«»YES-l NO I SKTP/-IOBUSY 

J 

I 

I 



THE STEP COUNTER WILL CONTINUE TO BE DEC8EMEI 
UNTIL EITHER 10 BUSY IS SET OR THE STEP COUW 
GOES NEGATIVE 



SC NEGATIVE? 



1YES 

i 

C3J 



INO 

i 

CM 



t3]*A HARD PAGE FAIL WILL OCCUR 
SEE PAGE FAIL FLOW,,,,,. 

THE CPU HAS TIMED OUT, 



10 BUSY I0W2I RELOAD THE SHIFT COUNTER WITH 100 

RESET? SC«.S#/S#/i00, AND SKIP WHEN 10 BUSY IS RESET 

.,.,.-..... 5kip/-i0busy 
:yes jno 

• 
i 

t C43 
I I 

••***—» I0W3I ATTEMPT TO CLEAR THE LATCHED 10 

RESET YET? CLR 10 LATCH, BUSY, DECREMENT THE STEP COUNTER, TRY 
„•«*.«.«• STEP SCJ/I0W4J TO CLEAR IT AGAIW AND CHECK IE SET 
*YES»l NO J 

I 

J I0W4I 
»««*•••••••*,. CLR 10 LATCH, ONCE RESET KNOW THAT THE UNIBUS 

SC NEGATIVE? SKIP/-IO BUSY DEVICE BEING ADDRESSED HAS RESPONDED 
• •—p..*,.,*,,,,* J/I0W3I TO THE UBA WITH SSY^C AND THE DATA 

1YES INO WHICH RESET 10 BUSY. IF BUSY REMAINS I 

\ i 

C3] C4J AND THE SC GOES NEG PAGE FAIL , 



READ WORD 
FROM MB'S 



MEM READ, 
CBR1.MEM, 
B DISP 
TR[AR],#t, 
J/I0RD2 



CAME HERE BECAUSE 10 BUSY RESET AND THE UBA 
PUT THE DATA ON THE KS10 BUS WITH 10 DATA CY( 
READ THE WORD FROM THE 8646»S AND PUT IT INT( 
THE BR AND CHECK FOR BYTE MODE, (OURS ISN'T) 



CfiM* *S 



PUT INTO AR 



CARUtBRIfRETURM 3 



t 

1 
I 
I 
I 
I 

STORE DATA ACTA*]* THE CONTENTS OF THE RHll REGISTER (776700) 
............. J/DONE IS PUT INTO AC(0)#TH£N JUI*P TO DONE, 

I 
I 

DONE DONE! fcOAD THE PREVIOSLY INCREMENTED PC INTO 

NICOND DISP VMA w tPC1# THE VMA AND START A FETCH OF THE NEXT INSTR, 

,,«.*••.•.«•« VEXT INSTR FETCH, 

i FETCH 

C23 



C(W- CO 



PRIORITY INTERRUPT MICROFLOW 



COMMENTS! THE FOLLOWING 15 T«€ MICROCODE FLOW FOR HANDLING INTERRUR*3 S 
INTERRUPTS CAN OCCUR WHENEVER THE MACHINE IS IN A MEM CYCLE THAT IS 1 
A PHYSICAL REFERENCE OR WRITE CYCLE OR WHEN OOING SPECIAL MEM WAIT A! 
CLEAR FUNCTIONStTHESE ARE n OR w ED TOGETHER TO PRODUCE A SIGNAL CALLED 
WAIT.MEM WAIT ENABLES PAGE FAILS FROM THE 1MSEC CLOCK, AN APR INTERRUI 
OR A CONTROLLER INTERRUPT ON THE KS10 BUS.THE PAGE FAIL STARTS THE 
INTERRUPT ROUTINE, 

INITIAL CONDITIONS! 

1,CPU 15 DOING A MEM CYCLE 

2. THE MEM CYCLE IS NOT A WRITE CYCLE OR PHYSICAL R£F(PAGING HARDWARE NOT USE! 

3.CACHE AND 1MSEC CLOCK ARE OFF 



FLOWt 

MEM WAIT SET DPMSlMEM EN MEM EN TRUE DUE TO UCODE EXECUTION.MEM El 

„**»....•.•,. GENERATES MEM WAIT. 

1 

INTERRUPT REQ DPMSlMEM WAIT ENABLES INTERRUPT REQUEST TO CAUSE 

„».,»»•*,.„,„• A PAGE FAIL AS LONG AS VMA JUST LOADED IS NOT TRUE, J 

PAGE FAIL CRAHTHE ADDRESS OF THE MICROWORD DOING THE MEM WAIT 

„....--„...«- is SAVED ON THE TOP OF THE STACK, 

J 
J 

• U3777IPAGE FAIL 

SAVE AR#BRX, WORK CSV, ARl.fARJ 

VMAtARX WORKCSV.BRXJ-CBRX] 

— - CBBXLVMA 

I WORK[SV f VMA]«.CBRX1 

1 WORKCSV f ARX]«.CARXl 
I 
I 



BEGIN THE PAGE FAIL, SAVE SOME REGISTl 



READ THE PF DISP BITSU0, 4, 2, 1) FROM 
DPM6 INTO THE 2901 'S.PF DISP 1 IS TR 
DPEAlTHESE ARE INPUT VIA DP 1B»21 ON 
DPEA PRINT TO GENERATE DISPATCH BITS 
WHICH GO TO CRAl PRINT TO AFFECT THE 
LOWER C»RAM ADDRESS BITS, 

SAVE BR IN THE UCODE WORKSPACE AND 
JUMP TO FIND OUT WHAT CAUSED THE PF 



• „*,•.,*,•„.,« PFDtCPAGE FAIL DISP) 

READ PF DISP DBM/PF DISP, DBU5/DBM 

BITS(10,4,2#l) AD/D,DEST/PASS,3T# 

„„... ......•«,. DISP/DP LEFT,J/PFD 

t 

I 

1 

„..•„.„*-.-..• WORKCSV f BR) w CBR3, 

DISPATCHED DUE J/PFPI1 
TO INTERRUPT 

J 

• PFPIll WE CHECK TO SEE WHETHER THE PAGE FAIL WAS CA 

CHECK IF CLOCK SKIP IRPT, BY THE 1M5EC CLOCK OR AN INTERRUPTING DEVICE 

OR INTERRUPT CALL PISUB, IF INTERRUPT REO IS UPCOUR CASE), IT WILL 

„.„.,•.,••,•»« J/PFT1 GENERATE DPEA SKIP 40 L WHICH WILL TURN ON 

I CRAl CRAM ADR BIT 1! TO CAUSE A SKIP* 



WERE WE FETCHING? PFTll THE SAVED VMA IS READ FROM UCODE WORKSPACE ON 

,.*«,. .„*.„..., tARUWORKfSV # VMA) RAMFILE 0*35, THRU DBUS MIXER AND INTO 

TLtAR3,FETCH 



1YES I NO 

I l 

! ! 

I BACKUP THE PC 

I 
I 



THE AR.TEST WHETHER WE WERE DOING A 
FETCH WHEN WE PAGE FAILED BY CHECKING 

VM ft B* 0*1*^ H gj ■» m # *% % T fl° f W 6* ff^fi^'P ^ H q T w m ft tt M rt T ft W 

WE HAVE BEEN THRU INCPCt AND LOADED THE VMA 
CPCUtPC3*t# WITH PC +1.WE NEED TO BACK UP 

HOLD LEFT THE PC .IF THE FETCH IS SET* WE 

HAVE NOT LOADED VMA WITH 
PC*1 YET SO THERE IS NO NEED 
TO DECREMENT IT. WE ARE SETTING UP FOR NEXT 
INSTRUCTION EXECUTION WHEN WE RETURN FROM THE 
INTERRUPT ROUTINE, 



HANDLE INTERUPT 



J/CLEANED #NOTEtWE WOULD NOT HAVE GOTTEN THIS 
END STATE* INTERRUPT IF THE LEVEL INTERRUPT WAS 

J SKIP IRPT, NOT HIGHER THAN THE CURRENT LEVEL. 

J J/PFT2 

| TAKE INTERRUPTCsJ/PI) 

I 

J 

„„.„*„*,..»•*• pi| READ DPEB PI NEW(4,2,t) THRU THE D-BUS MIXER 

READ THE AD/D,DBUS/PI NEW, ON DPE4CBITS 19,20,21) TO THE 2901'S 
INTERRUPTING ON DPE2.THE NEW PI LEVEL IS 

LEVEL DISP/DP LEFT,3T, PUT ON DPCiB-21) TO THE DISPATCH 

.,..„...* j/pi MIXERCDPEA). THESE AFFECT THE LOW 

I ORDER 4 CRAM ADR BITS ON CRA t f 

...•»Mf«*o CPD.rPI3.OR.tf DEPENDING ON WHAT LEVEL WE INTERUPTED 

PUT NEW LEVEL #/XXXX,HOLO LEFT ON,THIS LEVEL IS SENT TO THE PI REG. 

IN THE PI REG. J/PIPX X IS THE LEVEL. THE LEVEL IS BROUGHT 

*•*.»•,.•—.,.,• TO THE 2901 # S BY THE # VIA DP 21*27. 

I WE THEN LOAD THE REG ON DPE9, 

I (I.E. #/40000 CORRESPONDS TO LEVEL 1. 

I 

SAVE PI LEVEL PIPXt SAVE THE LEVEL IN BOTH HALVES OF THE BRX. 

.-„..--,.>.••. CBRXI^OXWDCX), 

I J/PI10 

I 

.„*«•••••»••* PI10I THE #/200 IS USED TO SET DP 2B TO DPEB TO 

DISABLE tARj„CPI)iAND.NOT,## TURN OFF THE "PI ON" BIT UNTIL WE 

FURTHER PI.ON/1 FINISH SERVICING THE INTERRUPT. CiEAP 

INTERRUPTS .NOT. CPI3, LOAD PI ANY PAGE FAILS WHICH MIGHT OCCUR BY 

„..,•*•.*•••»•• ABORT MEM CYCLE STOPPING ANY MEM CYCLES 

I 

„„„»•*•*»»«« CARJ.VMA 10 READ, LOADING THE AR WITH FLAGS VIA THE 

LOAD FLAGS FOR WRU CYCLE/1 i/241300 SETS UP FOR A WRU CYCLE TO 

WRU CYCLE riND OUT WHO IS INTERRUPTING. 

„....«,,••.,.. (I/241300«>FORCC EXEC, READ, PHYSICAL REF# 

j I/O CYCLE, WRU CYCLE) 

I 

START WRU VMA.CAR3WITH FLAGS AS SOON AS THE CPU GETS BUS GRANT ON 
CYCLE DPMC- THE WRU CYCLE WILL DRIVE PI XMI 

«««I«.». •••••• ENABLE, PUTTING THE PI LEVEL OF THE INTERRUPT! 



1 
I 
I 
I 

ANY RESPONSE? 

• •■•••tpfitfM* 



I YES 
I 
I 
1 



HEM READ, 
tARl.„MEM,3T, 
SKIP SDR.EQ.0 

I NO 

I 

N0N»VECT0RED 
INTERRUPT 



DEVICE ON BUS DATA 15»t7(14 IS PARITY rOR THI 
ON DPEfi 9 L0AD THE YMA WITH rLAGS VIA DP. (DP WAi 
DESIGNATED BY #13, THE #36«>L0AD VMA, EXTENDED , 
mti UNCONDITIONAL CYCLE) 

LOOK FOP SOMEONE TO RESPOND FROM THE PI LEVEL 
WE TRANSMITTEDCI.E, ANY BITS 18-35 CONE BACK 
WITH 10 DATA CYCLE?) .SKIP If NONE SET, 



1 
I 
1 

I i 

I tlj 

i 

I 

VECTORED 
INTERRUPT 



i 

I 
I 

LOAD VMA 
FETCH INSTR 



CARUCBR3*2 
CAR) w tAR3<M, 
#/40,HOLD LEFT 
CARJ,JAP] + CEBR3 
J/PI40 



VMA.tAR], 

VMA PHYSICAL, 

MEM READ# tARJ»MEM, 

LOAD VMA, 3T, FORCE EXEC 



NO BITSU8»35)SET# ASSUME THE INTERRUI 
WAS FROM APR DEVICECDPEB).TAKE THE VA1 
OF THE INTERRUPT LEVEL, SHIFT LEFT 0NC1 
ADD #40 AND ADO THE RESULT TO THE 
CONTENTS OF THE EBR TO YIELD AN ABSOU 
ADDRESS OF THE INTERRUPT INSTRUCTION, 
LOAD THE VMA AND FETCH THE INSTRUCTIO' 
FROM THAT ADDRESS. 



CARX3^0, 
J/VECINT 



I 
1 
I 
I 
„•,«••»•••*.«• VECINTl 

WHICH CONTROLLER CAR]«,tAR] *2, 
INTERRUPTED?? 3T,SKIP DP18 
•••».»•••»«*••* tARXl-fARXHCXWDi), 

I 

I 



THE UBA WITH THE PI LEVEL THAT WAS TRANSMITTE! 
FROM THE CPU WILL DRIVE ITS HARDWIRED DATA LI» 
AS LONG AS THE INTERUPT REQ IS UP.THE DATA LI! 
IT DRIVES IS SLOT DEPENDENT. UBA#1*19,UBA#2«20 
ETC. .THE CPU REALIZES AT THIS POINT THAT IT II 
A VECTORED INTERRUPT AND IT MUST RETRIEVE THE 
VECTOR ADDRESS FROM THE INTERRUPTING DEVICE. 

LOOKING FOR THE DATA LINE WHICH IS ASSERTED B' 
THE UBAtTAKE THE DATA, SHIFT LEFT UNTIL THE BI 
SET IS AT DP18,THEN SKJP.THE UNIT I WILL BE I 



SET UP VECTOR 
CYCLE 

I 
I 

LOAD VMA AND 
START VECTOR 
CYCLE 



CARUVMA 10 READ, 
VECTOR CYCLE/1 



BOTH HALVES OF THE ARX, 



SET UP FOR VECTOR CYCLE. LOAD THE AR 
WITH rLAGS FOR CYCLE SPECIFIED BY 
#/24!240*>FORCE EXEC, READ CYCLE#PHYSH 
REF,IO CYCLE, VECTOR CYCLE, 



CARUtARJ.OR.ARX 
VMA»CAR1 WITH FLAGS 



THE UNIT # OF THE INTERRUPTING DEVICE 
FROM ARX TO BITS 14-17 IN THE AR.LOAD 
THE VMA VIA DP#13 AND START THE VECTO 
CYCLE TO GET THE VECTOR ADDRESS, THIS 
IS AN 10 READ CYCLE TO THE 
APPROPRITE UBA WITH BIT 5 ON(DURING 
COM/ADR CYCLE)SIGNIFYING A VECTOR CYC 
THE UBA BEING ADDRESSED SHOULD SET 10 BUSY AND HOLD I 
SET UNTIL IT HAS THE VECTOR ADDRESS OF THE INTERRUPTI 
DEVICCtTHE CPU WILL EFFECTIVELY GIVE UP THE KS10 BUS 
AFTER THE THIRD TICK.IO BUSY WILL NOT L«CK THE 
ARBITRATOR AS MEM BUSY DOES.WHEN THE UBA RECIEVE5 THE 
VECTOR ADR FROM THE UNIBUS WITH SSYNC IT MUST REQUEST 
THE KS10 BUS AND TRANSMIT THE ADDRESS WITH 10 DATA CY 



READ THE 
VECTOR ADR 



1 



DIVIDE VECTOR 
BY 4 



I 



ADD POINTER & 
START FETCH 



MEM READ , CAR) «pMEM 
CBRUE&R*##H00 
CARXUtARXHClR3# 
VMA PHYSICAL READ 
MEM READ, CBR1J4EM, 
3T#SKIP ADR,EQ t 



CARUUARl.AND,*)*,*, 
3/774, J/VECINT 
VECINUCARU(ARj# t 5 

[AR1.CARHCBR3, 
LOAD VMA, FORCE EXEC, 
START READ,J/PISUB 



READ THE VECTOR FROM THE 8646'S INTO 
AR.ADD 100 VIA I TO THE EBR f ADD THE 
RESULT TO THE CARXJCUNIT # IN BOTH 
HALVES) f ARX «UNIT## , 100+EBR+UNIT # t 
FETCH A WORD FROM THAT PHYSICAL LOCA 
INTO THE BR, THIS IS A POINTER FOR TH 
UBA#,IF HERO HALT WITH 102 HALT CODE 



'AND' THE 7 BIT VECTOR ADDRESS WITH 
#774 AND SHIFT RIGHT TWICE. (THIS IS 
BECAUSE FEWER LOCATIONS ARE REQUIRED 
10 MEM THAN IF DEVICE WAS ON A PDPU 
ADD THE POINTER FETCHED PREVIOUSLY 
WITH THIS RESULT.LOAD VMA AND START 
FETCH OF THIS ADDRESS, VIA #240012 



I 



COMPLETE FETCH MEM READ, CAR] ^MEM, 



FETCH INSTRUCTION INTO THE AR t 



LOAD VMA, 3Tf FORCE EXEC VMA NOW HAS THE EA OF THE JSR 



(1) 
I 



TEST JSR OR 
XPCW 

JXPCW USR 



J 



EXECUTE 
JSR 



1 



CAR3,XOR,#,#/234340 
3T,SKIP ADL.EQ,0,3T, 
J/PIJSR 



PIJSR 
FORCE 
CBR). 
MEM W 

tARU 
CARJ„ 
LOAD 



C23 



ISTART WRITE 

EXEC, 
PC WITH FLAGS 
RITE#MEM^[BRJ 
#,#/0,HOLD RIGHT 

CARm#CPCU£ARJ, 
FLAGS, J/PISET 



SEE WHETHER A JSR OR XPCW INSIRUCTIO 
IF NEITHER HALT WITH 101 HALT CODE, 
OTHERWISE JUMP TI INSTR EXECUTE CODE 



PUT THE OLD PCCOF INSTRUCTION WE WER 
GOING TO EXECUTE WHEN WE PAGE FAILED 
IN THE BR WITH FLAGS AND WRITE THIS 
INTO THE EFFECTIVE ADDRESS OF THE J5 
AT THIS POINT THE AR CONTAINS THE EA 
OF THE JSR, ADD ONE TO POINT TO THE 
FIRST INSTRUCTION OF THE INTERRUPT 
PROGRAM, MONITOR MUST REMEMBER TO 
RESTORE THE OLD PC AND FLAGS, 



I 


I 


CLEAR 
CYCLE 


PI 


1 


RELOAD 
REG 


PI 



CFLGUCFLGI.AND.NOT.i, 
FLG,PI/1,J/PIEXIT 



PIEXIT!,NOT, CPU, LOAD PI, 
J/DONE 



C3J 



*W- j$ 



EXECUTE 
XPCW 



I 



STORE FLAGS 
& OLD PC 



FETCH FLAGS 
& HEW PC 



>!»•»■* 



i 



C2J 



CBRUFLAGS 
AD/ZERO, LOAD FLAGS 
J/PIXPCW 



PIXPCWiVMA^tAR], 
START WRITE, MEM WRITE, 
MEM^tBRl 

VMA.CARm,LOAD VMA, 

START WRITE 

MEM WRITE, MEM^PCI 

CARUCARUl, START READ, 

J/XJRSTF 

MEM READ, CBR)„MEM 

CAR]„tAR)+tfLOAO VMA, 

START READ 

MEM READ, tPC]J*EM, 

HOLD LEFT 

READC8R1,L0A0 FLAGS, 

UPDATE USER 



PUT FLAGS IK BR.EA OF XPCW POINTS TO 
A FOUR WORD BLOCK, EA«>EAO. 



WRITE FLAGS IN ADDRESS SPECIFIED BY 



INCREMENTS EA AND WRITE THE OLD PC I 
EA+1 



FETCH CONTENTS OF EA +2, WHICH CONTAI 
NEW FLAGS, PUT THEM IN THE BR. 



INCREMENT THE AR TO EA+3, LOAD VMA 
AND DO A FETCH OF THE NEW PC. 
PUT IT INTO THE PC REG. 
NOTElHOLD LEFT BECAUSE ONLY SECTION 
ZERO USED, 



C3] 
I 



FETCH INSTR 
NICONO OISP 



DONE|VMA^CPC1,LOAD VMA, 
FETCH, NEXT TNSTR FETCH 



FETCH THE FIRST INSTRUCTION 
OF THE INTERRUPT HANDLER 



I 



EXECUTE 


INTERRUPT 


PROGRAM 




I 


MONITOR 


RETRIEVES 


OLD PC AND 


FLAGS 


! 

1 


INSTRUCTION FETCH«NIC0N0 DISPATCH 


1 
I 


CONTINUE 


: NORMAL OPERATIONS 





£/&-7/ 



ADD INSTRUCTION MICRO FLOW 

mm mmm* ************************* ************ 

initial eoHomtwsi 



PACE 1 



1, continue set 

2, execute not set 

3, previous instruction didn't prefetch 

4.run is set 

5.N0 TRAPS OR INTERRUPTS OCCURRING 

6,100/ADD 0,20 

7, 101/ANY POP10 INSTRUCTION 

8 f PC REG CONTAINS 100 

9 t CACHE DISABLED, 1 MSEC CLK IS OFF 

10,20/DATA 



START FETCH 



STARTlVMA^EPCl, 
J/XCTGO 



>TH£ VMA IS LOADED WITH 100 
AND WE START A READ CYCLE TO 
FETCH THE INSTRUCTION 
IFIELD DEFINESCFETCH, READ, VMJ 
EN f UNCONDITIONAL CYCLE) 



INSTR HAS BEEN FETCHED 



XCTGOI 
MEM READ, 
tHRUMEM,LOAD 
INST,3T,J/INCPC 



>READ INSTRUCTION FROM 8646*2 
LOAD IR AND HR 



INCREMENT PC 



INPClVMA^CPCI+l, 
EA MOSE DISP#TURN 
OFF PXCTf J EACALC 



|THE ADD INSTRUCTION 
WILL PREFETCH BUT 
IT MUST FETCH ARGUMENTS 
FIRSTtlNCREMENT THE 
PC AND LOAD THE VMA 



NOMOD 



EACALCttARJJ5A,PXCT 
DATA,AREAD 



READ ARGUMENT THEN 
PREFETCH 



MEM READ, tAR]«MEM 
THEN FETCH, INST DI3P 



I 



I 



EXECUTE THE ADD 0,20 



t ?% 1^ J gm I, Ps &\ J ^r 3^ %f 



S*J?SS~ -7-7 
- - — • «- 



EA PUT IN AR 

INSTR.AREAD DISP 

BASED ON DROM 

l t DISPATCH TO U50 (40 

(HARDWIRED ON CRA2)+DR0M 

A FIELD»10) 

2,EA»20 LOADED INTO VMA VIA 

(DROM VMA EN,CRA MEM FUNCCR' 

3.START READ OF ARGUMENKVIA 

DROM READ 

READ CONTENTS OF 20 FROM 8641 
LOAD VMA FROM PCC101). START 
PREFETCH VIA #140012. DISPATJ 
DISP TO EXECUTE CODE VIA 
DROM J FIELD 



AR CONTAINED CONTENTS OF 20 



AD FLAGS, 3T, 



STORE THE DATA 

DO NICOND DISPATCH 



STAClAC.CAR], 
NEXT INSTR 



ADD CONTENTS OF AR AMD AC 



ST0R5 DATA INTO ACC&) 
DESTINATION 
SELECTED BY THE DROM B 
FIELD<15) 



THE HICOND DISPATCH HARDWARE 

(CRA2)WILL SHOW THIS 

MEMORY CYCLE IN PROGRESS, THE 

INSTR DID A PREFETCH.DISPATC 

TO XCTGO 

TO READ IT FROM THE 8646 # S 



£j0jt/~~?7 



SOJE INSTRUCTION MICROFLOW(USER MODE) 



xnxtzAl CONDITIONS 1 

(9 " W fljfc ffl (pff ^* fl^ flw 'w V w (^ W W ^ W ^* W ™ W 

i .continue: set 

2, EXECUTE NOT SET 

3. PREVIOUS INSTRUCTION DIDN'T PREFETCH 

4.RUN IS SET 

5, NO TRAPS OR INTERRUPTS OCCURRING 

6,100/SOJE 0,20 

7,20/ANY PDP10 INSTRUCTION 

8.PC REG CONTAINS 100 

9. CACHE DISABLED, 1 MSEC CLK IS OFF 



START FETCH STARTl VMA.CPC1 , fTHE VMA IS LOAOED WITH 100 

„ ,.....--.., J/XCTGO AND #E START A READ CYCLE TO 

i FETCH THE INSTRUCTION 

J IFIELD DEFINES(FETCH, READ, VMA 

j EN, UNCONDITIONAL CYCLE) 

I 
I 

INSTR HAS BEEN FETCHED XCTGOf fREAD INSTRUCTION FROM S646'S 

...„.--..•--•-.---. MEM READ, LOAD IR AND HR 

J CHRUMEM,LOAD 

I INST,3T,J/INCPC 

I 

v ,mm«—m.. -.—•-. DO A EA MODE DI5P 

INCREMENT PC INPC t VMA„tPC3*l # I"C THE PC, 

..........-»...-.,•.. EA MODE DISP,TURN LOAD THE VMA 

{ OFF PXCT,J EACALC 

i 

NOMOD EACALCltARI^EA, AR GETS EA»20,AREAD DISP BASED ON 

„...- « PXCT DATA,AREAD DROM, I.DIRECT TO EXECUTE CODE VIA 

[ DROM J FIELD nuE TO CONTROL SIGNAL 

j DROMA«J BEING TRUE 

i 2.LOAD VMA WITH EA=20C VIA DROM VMA 

I EN,CRA MEM FUNCCRM #12) 

,...— ..^..-.- CBRUAC«1,AD FLAGS, 

EXECUTE 3T,JUMP DISP SUBTRACTS ONE FROM THE CONTENTS 

INSTRUCTION OF THE AC AND DISPATCHES ACCORDING 

,.......„,..--« TO THE DROM B FIELD«2(J FIELD* 

j DROM B FIFLD(1500*2«1502)) 

I 
I 

*AC1«0T?" , * -M ' * AC*CBR),TEST, TEST IF RESULT«0 

„..•.......»..,--....-•.*--*•-• SKIP AD.EO,0,J/JUMPA 

1 NO 1 YES 

j JUMPAIPC^CARI, THE EAC20)WAS IN THE 

1 FETCH NEXT INSTR HOLD LEFT AR.WE LOAD THE VMA 

I NICOND DISPATCH LOAD VMA, FETCH, AND FETCH THE CONTENT 

j -,......,...—.--- NEXT INSTR FETCH OF EAVIA i/140012. 



I 2 

I 

I 

FETCH NEXT INSTP DONEt VMA..CPC1 thOkD VMA THE VMA IS LOADED AN[ 

NICOND DISPATCH FETCH, NEXT INST FETCH WE START A READ CYCLf 

^. ...... .......... TO FETCH THE CONTENTS 

| OF PC 101 VIA #140015 

I 
V 

2 XCTGOI GET THE NEXT INSTR FROM THE 8646'S 



£/W-7f~" 



TLNE INSTRUCTION MICROFLOW(USER MODE) 



INITIAL CONDITIONS! 

1» CONTINUE SET 

2,EXECUTE NOT SET 

3, PREVIOUS INSTRUCTION DIDN'T PREFETCH 

4.RUN IS SET 

5, NO TRAPS OR INTERRUPTS OCCURRING 

6,100/TLNE 0,MASK 

7, 101/ANY PDP10 INSTRUCTION 

7A.102/ANY PDP10 INSTRUCTION 

8, PC REG CONTAINS 100 

9. CACHE DISABLED, 1 MSEC CLK IS OFF 



START FETCH START! VMAUPC] # fTHE VMA IS LOADED WITH 100 

......•........— J/XCTGO AND WE START A READ CtfCLE TO 

i FETCH THE INSTRUCTION 

j #FIELD DEFINESCFETCH^READfVM 

I EN, UNCONDITIONAL CYCLE) 

2--— *«•! 
I 
I 

INSTR HAS BEEN FETCHED XCTGOt fREAD INSTRUCTION FROM 8646* 

........•-.----.,. MEM READ, LOAD IR AND HR 

t [HRl»MEM,LOAD 

I INST,3T,J/INCPC 

1 

•.••••....•..—«•.• INCREMENT PC # PUT INT 

INCREMENT PC INPC! VMA„CPC)+1 # VMA &DO EA MODE DISP 

, ».» EA MODE DISP, TURN 

i OFF PXCT,J EACALC 

1 

NOMOD"*"** ,, EACALC I AR^CEAl, AR GETS THE MASK.AREAD DISP BASED ON 

,........-., PXCT,AREAD DROM 

j I. GOES DIRECT TO EXECUTE CODEC VIA 

j DROM J FIELD AND DROM A»J) 

1 

EXECUTE tARUUR3SWAP THE MASK IS PUT IN THE LEFT HALF OF 

INSTRUCTION IBRUCAP) t AND t AC< AR.IT IS ANDEO WITH THE AC.THEN WE 

..--.•-.-.. TEST DISP DISPATCH ACCORDING TO THE 'OR' OF 

J (J FIELD AND DROM B FIELD) 

„•„..•.,.. READ CBR]#TXXX TEST, WF ARE LOOKING FOR THE RESULT IN BR 
CBR)«07? 3T,J/DONE TO BE ZERO IN ORDER TO SKIP, 

1NO iYES 

I I 

V I 

1 I 

I 

FETcITnEXT VMA-CPC]*!, FETCH WE CAME HERE ON THE SKIP.WE INC THE 
INSTRUCTION NEXT INST FETCH FOR THE SECOND TIMEtTHE FIRST WAS A1 



J 


[COND DISP 










i 




1 


t 




V 


1 




2 


V 







IWCPOWHICH ESSENTIALLY DOES THE SK 
WE LOAD THE VMA WITH 102 AND 
FETCH I T S CONTENT S 



FETCH NEXT DONEf VMA^tPCl t 
INSRTUCTION LOAD VMA # FETCH, 
NICOND DISPATCH NEXT INSTH FETCH 



THE WASKED RESULT WAS NOT EQUAL TO 
SO WE LOAD VHA WITH PC*t01 AND FETC 
CONTENTS 



C/ZX-77 



MOVE INSTRUCTION MIC«OFLOW(USER MODE) 



initial cowmoftsi 

t .CONTINUE SET 

2.EXECUTE NOT SET 

3, PREVIOUS INSTRUCTION DIDN'T PREFETCH 

4,RUN IS SET 

5,NO TRAPS OR INTERRUPTS OCCURRING 

6.100/MOVE 0,20 

7,20/ANY PDP10 INSTRUCTION 

8.PC REG CONTAINS 100 

9,CACHE DISABLED, 1 MSEC CLK IS OFF 

STAR^'fEtCh"""** START! VMJUCPC3 , fTHE VMA IS LOADED WITH 100 

aiAKT TfLl J"Jl mmmmmm J/XCTGO AND WE START A READ CYCLE TO 

""* FETCH THE INSTRUCTION 

tFIELD DEFINESCFETCH,READ»YMJ 
j EN, UNCONDITIONAL CYCLE) 

2 1 

1 
i 

INSTr"hIs"bEf7fETCHED XCTGOf ^^.r^n ^ 1 ^ ^ 8M6 " 

t m Z mm . MEM READ, LOAD IR AND HR 

i tHRj«*MEM,LOAD 

I INST#1T,J/INCPC 

I 
I 

TNrREMENT*Pc"*" , ^* -> " INPC* VMA„CPC3 *l * I»C PC, LOAD VMA 

INCREMENT^ ea n!ode DISp#TURN D0 EA M ODE DISP 

j OFF PXCT,J EACALC 

NOMOtT ^^ *" EACALCt CARINA, AREAD DISPATCH BASED 

:„;: PXCT DATA, AREAD ON DROM 

, 1 .DISPATCH TO U50(40(HARDWIR 

ON CRA2HDROM A FIELDC10)) 
, 2, LOAD VMA WITH 20C»EA) 

| 3.START READ OF ARGUMENT 

BrIn"Inr^fMFNT"THEN* ,,, MEM READ, READ THE CONTENTS OF 20 FROM 

PRE?ETcS IAR3-MEM THEN 8646*S INTO AR.LOAD VMA FROM 

PREFETCH ^^ FETCH, INST DISP START THE PREFETCH 

I 
\ 

STORrTHrDATr" P, "" P ^ AC«[AR),NEXT INST THE DROM B FIELD TELLS US TO 

sssSd SwSh n%\r* contents 

1 
i 

2 NICOND DISP SHOWS MEM CYCLE IN PROGRESS 
BECAUSE OF THE PREFETCH 



C?M>~7$ 



MOVEM INSTRUCTION MICRO FLOW(USER MODE) 



INITIAL CONOITIONSl 

l f CONTINUE SET 

2, EXECUTE NOT SET 

3.PREVIOUS INSTRUCTION DIDN'T PREFETCH 

4 t RUN IS SET 

5,NO TRAPS OR INTERRUPTS OCCURRING 

6,100/MOVEM 0,20 

7,101/ANY PDP10 INSTRUCTION 

8, PC REG CONTAINS 100 

9.CACHE DISABLED, 1 MSEC* CLK IS OFF 



START FETCH START! VMA^CPC) # fTHE VMA IS LOADED WITH 100 

„.........-....,.« J/XCT60 AND WE START A READ CYCLE TO 

i FETCH THE INSTRUCTION 

1 tFIELD DEFINES(FETCH,READ#VMA 

| EN, UNCONDITIONAL CYCLE) 

2 •! 

I 
i 

INSTR HAS BEEN FETCHED XCTGOl fREAD INSTRUCTION FROM 8646 # S 

.................. HEM READ, LOAD TR AND HR 

i CHRUMEM,LOAD 

I INST,3Tf J/INCPC 

„....«...........•.• THE MOVEM WILL NOT DO 

INCREMENT PC INPCl VMA«,tPC)*l # A PREFETCH BECAUSE 

IT MUST WRITE MEMORY, 
DO THE EA 

..................v. EA MODE DISP, TURN MODE DISP.PC+l«10l 

i OFF PXCT,J/ EACALC LOAD VMA 
\ 

..... — --.- EACALLlfAR3J!:A,PXCT DATA, AREAD DISPATCH BASED ON DROM 

NOMOD AREAD 1 .DISPATCH TO 041 

„..»..••..„ (U41»40(HARDWIRED ON C<RA2) 

I +DROM A FIELD(l)) 

j 2.START A WRITE VIA DROM WRIT 

1 3, LOAD VMA WITH EA(20)VIA 

j (DROM VMA EN,CRA MEM FUNCCRW 

J #12) 

,„............».•. THE CONTENTS OF THE AC' ARE 

FETCHES ARGUMENT CAR) J\C, INST DISP PUT IN THE AR 

^•«. ............. DISP ACCORDING TO DROM B 

i 

„„„.„......-.---,., DO A DATA CYCLE SENDING DATA 

STORE DATA MEM WRITE, MEM^tAR) , FROM AR TO MEM.THIS COMPLETES 

„•„.........-•.„. J/DONE THE MEMORY WRITE CYCLE 

I 

..^.. ............ HERE WE LOAD VMA FROM THE 

rriM-H u»x^ ™$* nftNEtVMA«tPCl-LOAD VMA, PREVIOUSLY INCREMENTED PC 

NICOnVdISPATCH FETCH, NEXT INST FETCH AND FETCH THE CONTENTS OF 103 



t 
I 

V 

2 XCTGOI 



£/V- $fi 



JRST INSTRUCTION MICROFLOW(USER MODE) 

TH^JROTXAsiTTS UNTOTJE IN THAT HARDWARE DETECTS IT AND NO EXECUTE UCODE 
IS REQUIRED TO GET THE JOB DUN 

INITIAL CONDITIONS! 

1 .CONTINUE SET 

2.EXECUTE NOT SET 

3.PREVI0US INSTRUCTION DIDN'T PREFETCH 

4, RUN 13 SET 

5, NO TRAPS OR INTERRUPTS OCCURRING 

6,100/JRST 0,200 

7 f 200/ANY PDP10 INSTRUCTION 

8, PC REG CONTAINS 100 

<>, CACHE DISABLED, 1 MSEC CL* IS OFF 



START FETCH 

i 
i 
I 
2»— — *l 
I 
i 

INSTR HAS BEEN FETCHED 

I 
I 
I 
I 

INCREMENT PC 



START* VMA..CPC3, 
J/XCTGO 



JRST CASE 

NOMOD 

NICOND DISPATCH 

I 
I 
V 
2 



XCTGOI 
MEM READ, 
CHRUMEM f LO*D 
INST,3T,J/INCPC 



INCPClVMA^CPC3*lf 
EA MODE DISP#TURN 
OFF PXCT,J EACALC 



CPCUtHR3,HOLD LEFT, 
LOAD VMA,FETCH, 
NEXT INST FETCH 



|THE VMA 15 LOADED KITH 100 
AND WE START A READ CYCLE TO 
FETCH THE INSTRUCTION 
IFIELD DEFINE5CFETCH,READ,VM* 
EN, UNCONDITIONAL CYCLE) 



fREAD INSTRUCTION FROM 8646'S 
LOAD IR AND HR 



DO EA MODE DISP 
INC PC, LOAD VMA 



GET NEW PCC200) 
FROM RIGHT HR,FROM 
• FIELD WE LOAD VMA 
AND BEGIN A FETCH OF 
CONTENTS OF 200 



£/^~// 



IDLB INSTRUCTION MICROFLOW (USER MODE) 



INITIAL CONDITIONS! 

l,CONTINUE SET 

2, EXECUTE NOT SET 

3.PPEVIOUS INSTRUCTION DIDN'T PREFETCH 

4.RUN IS SET 

5.N0 TRAPS OR INTERRUPTS OCCURRING 

6,40/010730000020 

6A.100/ILDB 0#40 

6B.20/DATA 

6C,21/377000000000 

7, 101/ANY PDP10 INSTRUCTION 

8, PC REG CONTAINS 100 

9.CACHE DISABLED, 1 MSEC CLK IS OFF 



START FETCH 



START|VMA»CPC1# 
J/XCTGO 



INSTR HAS BEEN FETCHED 



|THE VMA IS LOADED WITH 100 
AND WE START A READ CYCLE TO 
FETCH THE INSTRUCTION 
IFIELD DEFINES(FETCH,READ#VM 
EN, UNCONDITIONAL CYCLE) 



XCTGOt 
MEM READi 
CHRj^MEMjLOAD 
IN5T#3Tf J/INCPC 



fREAD INSTRUCTION 
LOAD IR AND HR 



FROM 8646* 



I 



INCREMENT PC IN CASE 



I 



NOMOD 



EACALCl 
CARUEAf 
PXCT DATA, 
AREAD 



READ DATA 



MEM READ, 
[AR]^MEM f 
INST DISP 



i 



BEGIN 

EXECUTING 

INSTRUCTION 



CALL IBP 



J 



INCPCtVMA-CPCHli KA MODE DISP 

EA MOSE DISP, TURN INC PC S. LOAD VMA 

OFF PXCT, J EACALC 

PUT THE BAC40) INTO THE AR.DO A DROM AREAD 

DISPATCH, 1,DISPATCH TO 40(HARDWIRED BY 

VIRTUE OF AREAD DISP(CRA2)+DROM A FIELD«0 

2, LOAD VMA WITH EA(40) DUE TO DROM VMA EN, 

CRA MEM FUNCiCRM #12) 

3, START A WRITE TEST VIA DROM WRITE TEST 

4, START A READ OF 40 

FETCHING THE CONTENTS OF 40 YIELDS THE 
BYTE SUEC7),BYTE POSITION(I'ST) 

AND BYTE MEM L0CATI0NC21 )REM£MBER 
THAT THE INCREMENTING PORTION WILL OCCUR 
FIRST, THE CONTENTS OF 43 GO THRU THE 8646 # S 
WE DO INSTRUCTION DISPATCH 
ACCORDING TO DROM J FIELD TO GET TO EXECUTE 



THIS IS A MACRO WHICH CAUSES US TO INCREMENT 
THE BYTE POINTER, WE SUBTRACT THE SIZE FROM 
THE POSITION FIELD AND LOOK FOR THE OVERFLOW 
CSCAD 00) AND FIRST PART DONE FLAG. WE WILL 
DO A Y WAY DISPATCH ON THESE TWO SIGNALS. OUR 



i 



OVERFLOW 
(SCAD 00) 
SET 



INCREMENT 
ADDRESS OF 
POINTER 



I 



SET P TO 36 

J/NXTWRD 



NXTWPDf 
CARj^CARI+l, 
HOLD LEFT, 
START WRITE 

MEM WRITEi 
MEM,*[AR), RETURN HI 



CASE HAS OVERFLOW BUT NO FPD FLAG, 



THE POSITION FIELD WAS POINTING TO THE LAST 
BYTE IN LOCATION 20, SUBTRACTING SIZE FROM 
POSITION CAUSED OVERFLOW AS IT SHOULD IN 
THIS CASE, WE WILL BUMP THE ADDRESS ONE AND 
SUBTRACT THE SIZEC7)FROM 44(0CTAL) TO POINT 
AT THE THE FIRST BYTE IN LOCATION 21. 

THIS IS WHERE WE BUMP THE DATA ADDRESSEE 

START A WRITECVIA i4,5,16)T0 THE RIGHT HALF 

OF THE EAC40), 

NOTEITHE VMA WAS PREVIOUSLY 

LOADED WITH 40 WHEN WE FETCHED THE POINTER 

INFORMATION, 



EA CALCULATION 



LDBIREADIAR], 
LOAD BYTE EA, 
FE_P,3T, 
CALL CBYTEA3 



READ THE INCREMENTED POINTER INFORMATION 
FROM THE AR AND LOAD THE XR TO CHECK FOR 
INDEXING AND INDIRECTION, 

THE FE REG IS LOADED WITH THE INCREMENTED 
POSITION FIELD, (33) 



INDEXING? 



BYTEAl 

SET FPD, 

EA MODE DISP 



THE FPD PC FLAG IS SET VIA #4CSEE PC FLAGS 
ON DPE) AND WE ADDRESS 

THE RAMFILE WITH XR.IN THIS CASE THERE IS NO 
INDEXING(XR»0) t WE DISP ACCORDINGLY(I,E, CRAM 
ADR 10 IS SET) 



LOAD VMA 



COMPLETE THE 
DATA FETCH 



START 
INSTR 


NEXT 
FETCH 


I 
1 


BYTE 


DISP 



VMA.CAR), THE VMA IS LOADED FROM THE ARC21), WHICH WE 

START READ, PREVIOUSLY INCREMENTED AND LOADED, WE THEN ST 

PXCT BYTE DATA, A READ OF 21 VIA #3, 14, 16CREAD,L0AD VMA AND 

J/BYTFET UNCONDITIONAL MEM CYCLE RESP) 



BYTFETI 
MEM READ, 



PUT THE WORD IN THE BR AND MASK THE SIGN BIT 
OUT, 



[BR),p.MEM t ANO,MASK, 
RETURN CU 



VMA^CPCl, 
FETCH 



LOAD THE VMA FROM PCC101) AND START A FETCH 
OF THE NEXT INSTRUCTION 



FE./E, AND, Si, Si/0770, ,„ . 

READ CAR], WE DISP ACCORDING TO WHICH BYTE WE WANT (I I 
BYTE DISP, THIS CASE) AND GO LOAD THE BYTE INTO AC 
CALL CLDBl] THE AR CONTAINS THE POINTER. BR HAS DATA,FE H 

THE POSITION OF THE BYTE, WE MASK OUT THE 

JUNK IN THE FE, 



C-^w<^^- /J tf 



LOAD BYTE 



I 
I 

i 
i 

STORE DATA 
NICOND DISP 

I 
i 
I 
[23 XCTGOI 



LDBil 

7-BIT LDB# 
SCADA/BYTE 1, 
J/LDB7 



THE "7-BIT LDB*MACRO CAUSES US TO TAKE THE Dl 

FROM BRCSCAD A/BYTE 1 SELECTS THE CORRECT BYT 

PUT IT ON THE SCAD LIMES ANO THEN BECAUSE OF 

DPMI HARDWARE #WE LOAD THIS THRU DPM MIXER BJ 

28*34(35 IS JUNK) ,THRU THE D BUS MIXER INTO 

THE BR 

LDB7 1 AD/ZERO, MASK OUT THE SELECTED BYTE AND SHIFT IT ONE 

RSPC/DAfDBUS/DBM PLACE TO THE RIGHT, 

DBM/#,t/376, A/BRi 

B/BR,DEST/AD#,5# 3T, 

RETURN [23 



ACCAR3, 
CLR FPD# 
NEXT INSTR 



PUT THE BYTE INTO AC0, CLEAR THE FPD FLAG AN! 
TO READ THE PREFETCHED INSTRUCTION FROM THE 
THE 8646 f S 
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fo«o 
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HALT 
tosmuut 
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CONSOLE 

The console (CSli) board, contains the main clock source, and arbitrates 
access to the backpanel bus* as well as the 8080 based console hardware. 
The operator controls the machine via console functions typed In via 
the eonsole terminal to the 8880f he may load and check microcode; read 
and write memory! stop and start the clock! single step the clock? 
halt the machine! start at a given location! execute an Instruction* 
etc. He does not have quite the power of the KL10 console* In that 
he does not have all the diagnostic features! he cannot* for example, 
read the PI status at any Instant* nor can he at any given Instant* read 
the Vma or PC registers or read the AC's, (Many registers* In fact* 
are internal to the 2901, and are not available even were the board 
on an extender module and an oscilloscope available,) [However* when 
entering the halt loop* either upon executing a halt Instruction 
or when requested to stop by the 8080* the microcode deposits the 
PC and current block of AC's in main memory* to make these 
available to the console* as well as the reason for halting* 
before interrupting the 8080, Thus the operator does have this 
information available via the microcode* if not by diagnostic 
hardware. 

The console has the same access to the backpanel as the C p U* and 
ean therefore read or write any memory locations* and initiate 
any I/O that the CPU can (except I/O to the internal CPU 
registers PI and APR), These it may also do* if the microcode is 
loaded and the CPU Is functional* by executing the required 
I/O instruction. 

The console may also load microcode (2K x 96 bits)* read it back 
to check it* and has access to the same diagnostic points as are 
available to the KL10 console. Thus the operator can read the 
current microcode location, next location* current too of stack* 
etc. 

At po*er*up* the console may load microcode automatically from the 
disk, or may be programmed to wait for console commands to do so, 
or may load microcode from the console terminal (which is a direct 
line to system 1065 on the prototype), It is intended that any 
unused microcode space will be used to run module once«only 
diagnostics at power«up time, 



CSl* z^ 



CONSOLE 

THE CONSOLE MODULE INTERFACES A SERIAL LINE, CTY OR KLINIK, TO THE 

KS10 BUS, THERE ARE TWO MODES OF OPERATION USER AND CONSOLE, 

THE CONSOLE WILL ONLY RECOGINIZE SPECIFIC THE CHARACTERS 

LISTED BELOW WHEN IN CONSOLE MODE, 

WHEN IN USER MODE THE CONSOLE WILL ONLY RECOGINIZE V, 

ALL OTHER CHARACTERS ARE PASSED TO THE MONITOR, 



SK XX START 8080 AT XX 

BC BOOT AND CHECK, CHECK MEMORY AND VERIFY CRA/M DATA LOADED 

EX XX EXECUTE INSTRUCTION XX 

MK XX HARK MICRO CODE WORD XX IS ADDRESS SPECIFIED 

UM XX UNMARK MICRO CODE 

TR TRACE UNTIL ANOTHER CHAR IS RECIEVED 

PD X DISABLE PARITY DETECTION 

3 ENABLE ALL PARITY DETECTION 
2 DISABLE DP PARITY DETECTION 



fCOMMANDS CURRENTLY IMPLEMENTED 


)•»•*# 


CSL V0,104 #♦### 


m t 


I ENTER USER MOD* 


•\ 


1 ENTER CONSOLE MODE 


LA XX 


j SET MEMORY ADDRESS 


LI XX 


fSET I/O ADDRESS 


LK XX 


fSET 8080 ADDRESS 


LC XX 


fSET C-RAM ADDRESS TO BE WRITTEN AND/OR READ 


EM XX 


fEXAMINE MEMORY LOCATION XX 


EM 


f EXAMINE MEMORY 


EN 


fEXAMINE NEXT, LAST FUNCTION(EK, EM, EI) 


EB 


fEXAMINE BUS & 8080 CNTRL REGS 


EI XX 


fEXAMINE I/O REGISTER XX 


EI 


fEXAMINE I/O 


EK XX 


fEXAMINE 8080 LOCATION XX 


EK 


fEXAMINE 8080 LOC 


DM XX 


fDEPOSIT MEMORY WITH XX DATA 


DN XX 


f DEPOSIT NEXT LOCATION WITH XX, LAST FUNCTION 


DB XX 


fDEPOSIT XX DATA ONTO THE KS10 BUS 


DI XX 


fDEPOSIT I/O REGISTER WITH XX DATA 


DK XX 


fDEPOSIT 8080 LOCCONLY RAM LOCATIONS STICK) 


MR 


fMASTER RESET 


CS 


fCPU CLK START 


CH 


fCPU CLK HALT 


CP XX 


fCPU CLK PULSE, XX IS HOW MANY CLOCK PULSES, 


SI 


fSINGLE INSTRUCTION 


LF 


fSET DIAG FUNCTION TO WRITE 


DF XX 


iWRTTE DATA XX WITH DIAG FUNG FROM "LF" CMD 


EC XX 


fEXAMINE C»RAM AT ADDR XX 


EC 


fEXAMINE C-RAM,, CURRENT CNTRL REG, NO CLKS,,C 



(DK,DM,DI) 



NO APG GIVES 1 C* 



LOC AS ADDR 



CSL-3 



DC 


XX 


EX 


XX 


ST 


XX 


SM 


XX 


HA 




CO 




PE 


X 


CE 


X 


TE 


X 


IT 




RC 




EJ 




TR 


XX 


PM 




EM 




RP 





j»*»t.NOT 
BT 



LB 



•0 
*S 

•o 

RUB-OUT 



DEPOSIT C»RAM WITH XX (IN 32 OCTAL CHARS 

EXECUTE INSTRUCTION XX 

START K510 AT ADDRESS XX 

START MICROCODE AT XX 

HALT THE PR0CES50RCEXECUTE HALT INSTR) 

CONTINUE THE PROCESSOR 

PARITY ENABLE 00«DT5A8LE ALL, ,7«ENABLE ALL#i*EN "DP PAR,2*EN "CRN" 

CACHE ENABLE, 0s DISABLE CACHE, lsENABLE CACHE, <CR> CURRENT STATE? 

I MSEC ENABLE. 0« DISABLE 1 MSEC, 1»ENABLE 1 MSEC,<CR> CURRENT STATE! 

LAMP TEST, LIGHT THE THREE LAMPS ON THE FRONT PANEL 

READ CRAM DIRECT, FUNCTIONS 0-17(NO RESETS, NO LOAD DIAG ADDR,NO CPU C 

EXAMINE JMPS , PRINT CRAM ADDR SIGNALS(CUR,NXT, J, SUB) 

TRACE • REPEATEDLY ISSUE «*CP"& "EJ" CMDS TILL ANY CHAR TYPED 

XXtir TYPED) WILL BE A CRAM ADDRESS AND THE TRACE COMMAND WILL 

TRACE UNTIL IT GETS TO ADDRESS XX, WHEREUPON IT WILL STOP 

PULSE MICROCODE « ISSUE SINGLE *CP*,EJ« 

ZERO MEMORY • ZERO KS10 MOS MEMORY 

REPEAT, REPEATS LAST LEGITIMATE COMMAND UNTILL ANY CHAR IS TYPED, 

CAN ALSO BE LAST COMMAND ON A LINE, AND WILL REPEAT THAT LINE, IE, 

EM 0,EK 0,EC 0,RP WILL REPEATEDLY PRINT AN EM0,EK0 AND EC0, f 

TO STOP OUTPUT ON THE TTY TYPE "CONTROL-0" • ,T0 RESUME OUTPUT TO 

THE TTY TYPE »CONTROL»0" AGAIN 

IMPLIMENTEDSD fSELECT DEVICE, COMMAND TO SELECT OR CHANGE DEFAULT I 

BOOT SYSTEM,, MICRO-CODE IS READ FROM DISK AND LOADED INTO THE 

CONTROL STORE, THEN THE MONITOR BOOT IN BLOCK/TRACK/SECTOR 

IS LOADED INTO MEMORY AT LOCATION 600 AND STARTED 

LOAD BOOTSTRAP,, LOADS ONLY THE BOOTSTRAP 10 CODE FROM BLOCK 

TRACK AND SECTOR OF THE SELECTED DISK 

RUB-OUT CURRENT LINE 

STOP TYPE-OUT TO THE TTY 

STOPS TTY OUTPUT & HANGS 8080 WAITING FOR CNTRL-0 

RESUMES TTY OUTPUT 

RUB OUT THE PREVIOUS CHARACTER TYPED 



INOTEU 



SEVERAL COMMANDS MAY BE PUT ON A SINGLE LINE, 
SEPARATED BY COMMAS 



WITH COMMANDS 



CSL-4- 



K310 BUS ARBITRATOR 

CONTROL OF THE KS10 BUS MASTERSHIP OCCURS ON PRINT CSL1, A BUS MASTER ALWAYS 

HAS CONTROL OF THE BUS FOR AT LEAST TWO TCLK CYCLES, THE ARBITRATOR WILL 

GRANT THE BUS TO THE REQUESTING DEVICE OF TGHE HIGHEST PRIORITY UNLESS 

1/MEMOPY BUSY IS ASSERTTED, IN WHICH CASE THE ARBITRATOR IS DISABLED UNTILL 

THE END OF THE CYCLE OR 

2/THE CURRENT CYCLE IS A COMMAND ADDRESS CYCLE 

3/THE CYCLE IMMEDIATLY FOLLOWING A COMMAND ADDRESS CYCLE, 

CONSOLE DATA REG 



A CPU COMMAND ADDRESS 10 READ 200000 WILL READ THE CONTENTS OF CSL 10 
REGISTERS 102, 104, 1<*6, 1 10AND 112, THESE REGI5TERS(8 BITS EACH) CONTAIN 
THE LAST INSTRUCTION EXECUTED FROM THE CONSOLE OR DATA FOR A DATA CYCLE, 
THIS FEATURE IS USED WHEN STARTING UP THE OPERATING SYSTEM, THE 8080 CODE 
WILL WRITE A JRST ADR IN THE DATA REGISTER AND ISSUE EXECUTE AND CONTINUE, 
THE 10 EXECUTES THE JRST TO THE START OF THE BOOT PROGRAM AND CONTINUES 
TO COME UP, 



THE DECODE OF THE COMMAND ADDRESS DATA LINES OCCURS ON CSL4 AND SETS 
CSL4 10 READ WHICH GENERATES CSL4 DATA CYCLE, THIS SIGNAL OPENS THE READ 
GATE ON THE 4X4 REGISTER MEMORIES WHICH PRECEDE THE 8646 TRANSCIEVERS, AT THE 
NEXT T CLK THE CONTENTS OF 102,104,106,110,112 WILL APPEAR ON THE BUS WITH 
10 DATA CYCLE, 



INTERUPTS 

KS10"cAn"*INTERUPT THE CONSOLE BY ASSERTING DPMB CSL INTERUPT L 
PIN«F18M 

THE CONSOLE CAN INTERUPT THE KS10 BY ASSERTING C3L4 INT 10 L 
PIN"F18T2 



8080 CONSOLE ERROR CODES 

?ILL ILLEGAL COMMAND 

?NI NOT IMPLIMENTED COMMAND 

?UI UNKNOWN INTERUPTCCONSOLE GOT INT BUT NO CHARACTER) 

?BFO BUFFER OVERFLOW CONSOLES INPUT BUFFER FILLED UP 

?D CYC DATA CYCLE FAILURE 

?C CYC COMMAND /ADDRESS CYCLE FAILURE 

?BN BAD NUMBER WAS TYPED 

?NBR NO BUS RESPONSECGOT NO GRANT FOR My REQUEST) 

TNDA NO DATA ACKNOWLEDGECWAS RECVED BY CONSOLE AFTER A REQ) 

?IA ILLEGAL ADDRESS»OUT OF RANGE 

?RA REQUIRES ARGUMENT 

?DNF DID NOT FINlSH(IF EXECUTE DOES NOT CLR CONTINUE) 

?ONC DID NOT COMPLETECNQ HALT LOOP AFTER SM OR Hft) 

%NA* NO ARGUMENT REQUIRED 



£*'£~S 



DEPOSIT THE BUS FROM THE CONSOLE 

COMMANDlDB XX (36 BIT DATA ARGUMENT) DEPOSIT DATA PATTERN TO KS10 BUS 
DESC? THIS COMMAND PERFORMS AN INTERNAL LOOPBACK FUNCTION TO CHECK 
THE ABILITY OF THE CONSOLE BOARD TO WRITE DATA THRU THE KS10 
BUS TRANSCIEVERS AND READ IT BACK WITHOUT ERRORS, THE COMMAND 
IS SPLIT INTO TWO PARTS WHICH WRITE AND READ THE ODD AND EVEN 
10 REGISTERS LOCATED ON CSL 6,7,B,THE FIRST PART WRITES THE ODD 
REGISTERS NORMALLY USED FOR COMMAND ADDRESS CYCLES, READ THE DATA 
BACK AND COMPARES IT TO THE DATA SENT»THE SECOND PART WRITES THE EVE 
REGISTERS NORMALLY USED FOR DATA ARGUMENTSC AND FOR A JRST INSTRUCTIO 
TO START KS10) ,DOES THE READ AND COMPARES, THE READ OF BUS DATA 
OCCURS THRU THE D BUS MIXERS ON CSLA PRINT, THESE RETURN INVERTED 
DATA TO THE DBUS, A FAILURE IN THE FIRST PART WILL YIELD A ?C CYC 
ERROR CODE, A FAILURE IN THE SECOND PART WILL YIELD A ?D CYC 
ERROR CODE, 



FLOW 8 

WRITE THE ODD 10 REGS 

i 
I 

SET CONSOLE REQ £ T ENB 

I 

I 

MAKE SURE BUS REQ CAME UP 



READ THE DATA AND COMPARE IT 

■«•*«■••■■•■•••■»*•*••« 

J 
i 
1 

WRITE THE EVEN 10 REGS 

«••••■■•••••«■••*•■•«■••■• 

I 
1 

SET DATA CYCLE BIT 



tlO WRT 103,105,107,111,113 



>I0 WRT 210/141 



|I0 READ 301 (LOOK FOR 20) 

IF IT DIDN'T PRINT N8R ERR MSG 

BUS ARBITRATOR ON CSLl IS BROKE 



flO READ 0,1,2,3,103*ITS WRONG FLAVOR 
SO §080 CODE MUST INVERTw-IF THE COMPARE 
FAILS PRINT ?C CYC ERROR CODE—CHECK THE 
DATA PATH, CSL OR KS10 BUS IS BROKE 



flO WRT 102,104,106,110,112 



t 10 WRT 114/1 



I 



SET CONSOLE REQ, T ENABLES 
AND L*TCH DATA SENT 



flO WRT 210/163—DATA GOES OUT 



CHECK FOR BUS REQ AS ABOVE 
J 



O C- 



CHECK fOR DATA ACKN 



f SHOULD BE THERE AS A RESULT OF DATA CYCLE 
ON CSL4 PRINT 



J 



READ AND COMPARE THE DATA 
AS ABOVE 



I SAME AS ABOVE BUT IF DIE HERE PRINT ?D CYC 
ERROR MSG 



cst-7 



DEPOSIT CRAM FROM CONSOLE 



COMMANDlDC XXC96 BITS) INTO ADR SPECIFIED BY PREVIOUS EC#LC COMMAND 
DF XXC12 BITS) INTO ADR SPEC BY PREVIOUS EC,LC*LF 

DESCl CRA CONNECTS TO LEAST SIGNIFICANT 12 BITS OF KS10 BUS.THE CONSOLE 
CAN DEP/EXAMINE THE CRAM REGISTER, CURRENT LOCATlON*THE TOP 
OF THE SUBRTN STACK AND THE CRAM ADDRESS LINES.THE SELECTION 
OF THE 12 BIT SEGMENT TO BE READ/WRITTEN IS DONE BY 
CSL4 DIAG 4,2,1 H, CSL4 DIAG 10 H DETERMINES WHETHER CRA OR 
CRM IS INVOLVE0.36 BITS MICRO STORE IS ON CRA, 60 BITS ON CRM, 
A BUFFERED COPY OF THE 12 BITS IS AVAILABLE TO CRM FROM CRA3, 
BUS DATA 21,22,23 ARE DRIVEN BY THE PARITY OF THE 12 BITS TO 
MAINTAIN EVEN PARITY ON THE KS10 BUS.THE DF COMMAND IS 
PROBABLY THE BETTER TROUBLESHOOTING AID BECAUSE THE PREVIOUS 
LF COMMAND WILL DEFINE KNOWN DIAG BITS AND 12 BIT DESTINATION 
IN MICRO STORE, 

FLOW | 

8080 10 WRITE 210/144 f8080 SETS CONSOLE REO,T ENB 

- w .. .-..---...,------. .-.--- TO ENABLE TRANQIEVERS, AND 

j CRA R CLK TO LATCH THE DATA 

I TO CRA 

t 

CSL4*DIAG"l#2f4,10 H *8080 DOES 10 WRT 205 WITH DESIRED 

,.....--.„•,..,,--.----,------* DBUS BITS TO SET DESIRED 12 BIT SEGMENT 

iPiNsmeci 

1 F18D1 
I F18E1 
\ F18F1 



CSL4 CRAM WRITE H |8080 DOES 10 WRITE 204/5 TO SET THIS 

IPINSIF18AI I 

I I 



CRA4 WRITE XX»XX CRA5 BUS DATA 24»35 L fDATA ARGUMENT FROM KS10 
,,„,....,.••,..•...« w .»,--»*^-. ...--—..- BUS LATCHED AS CRA5 BUS 

BUFF 24».15>AVAILARLE TO 
CRM AS BUS DATA 24B-35B 
12 BITS STOBED TO RAMS 






EXAMINE CRAM FROM CONSOLE 



COMMANDlEC XXXXC0-3777) OR EC 

DESClPRINTS THE CONTENTS OF LOCATION XXXX IN MICRO STORE 

IF NO ARGUMENT, LAST CRAM ADDRESS EXAMINED OR DEPOSITED 

OR ADDRESS OF LAST LC COMMAND 
FLOWl 



CLEAR THE CPAM REGISTER 



IPINSI 

I 

I 

I 



ri8Ki« 

CSL4 CRAM RESET H 



LOAD THE CRAM ADDRESS 



JPlNSt 

i 

I 

i 



C18Dia 

CSL4 CRAM ADR LD H 



PULSE THE CLOCK TO LOAD 
THE CRAM REGISTER 



IPINSI 

i 

I 

1 

I 

t 



D18C1 8 

CSL4 SS MODE H 

C18U1* 

CSL5 CRA/M CLK EN L 



I 



READ THE CRAM REGISTER 
IPlNSt F18C1«CSL4 DIAG 10 H 



I 



I 



F18D1«CSL4 DIAG 4 
F18E1*CSL4 DIAG 2 
F18F1*CSL4 DIAG 1 



READ ALL CRAM BITS YET? 



I YES 
i 
I 
I 



INO 



VERIFY A AND 8 COPIES 



I YES 
I 



INO 
i 



1 1/8080 10 WRT 204/USETS CRAM RESET WHICH 
GOES TO CRA6 AND CRM2 TO CLEAR THE CRAM REG 
2/8080 10 WRT 204/0 CLEARS THE RESET BIT 



fl/8080 10 WRT 103,105, 107,1H#U3 LOADS 

THE ADDRESS ARGUMENT INTO THE 10 REGISTER 

2/8080 10 WRT 115/0 NO BUS CYCLES 

3/8080 10 WRT 210/144 »SETS CONSOLE REO, 

T ENB,CRA R CLK 

4/8080 10 WRT 204/20 SETS CRAM ADR LD-LOADS 

THE DIAG ADR REG ON CRA5 FROM BUS BITS 24» 

35|THRU INPUT OF MIXERS ON CRA1 THE C«AM 

ADR GOES TO INVERTERS ON CR*7»THE ENABLE CRA6 

DI5P EN 20 L IS TRUE DUE TO PREVIOUS CRAM REG 

RESET 

5/8080 10 WRT 204/0 TO CLEAR THE CRAM ADR LD 



fl/8080 10 WRT 204/010 SETS SINGLE STEP 
2/8080 10 WRT 206/2 SETS THE SINGLE CLK 
THIS ENABLES THE NEXT T CLK TO GATE THE 
ADDRESSED MICRO WORD INTO THE CRAM REG 



fl/8080 10 WRT 205/FNC*(SEE TABLE) 
2/8080 10 WRT 210/il!»SETS CONSL REQ, 
CRA T CLK,R CLK EN 

3/8080 10 RD 0,1,2,3,103 READS DATA FROM 
RECVR LATCHES TO 8080 RAM LOCATIONS 
4/9080 10 WRT 210/0 CLOSES THE LATCHES 



fCONTINUE IN THIS LOOP READING 

12 BTTS AT ft TIME OVER KS10 BUS 24«35 

UNTIL ALL CRAM BITS ARE IN 8080 RAM 



f WHERE TWO COPIES EXIST COMPARE THEM IN 8080 

cst-f 



PRINT VERIFY ERROR MSG 



I TRY AGAIN -CHECK DATA PATH IF SOLI 
FAILURE EXISTS 



PRINT THE CRAM CONTENTS 
ON CTY 



TABLElTHE ACTUAL CRAM REGISTER BITS ARE GATED THRU CRA4 AS DIAG 24-35 AND 
FROM THERE TO THE BUS TRANSCIEVERS TO THE CONSOLE BOARD. BITS FROM 
THE CRM BOARD ARE GATED TO INPUT 3 ON CRA4 BOTTOM MIXERS, THIS INPUT 
SELECTION IS FORCED BY CSL4 DIAG 10 H t 

CRAM BITS OIAG FNC 






m w ^ ^* *$ ** ^ 9 



0-11 





12-23 


4 


24A-35A 


5 


24B-35B 


6 


36A-47A 


12 


36B-47B 


13 


48-59 


14 


60-71 


15 


72*83 


16 


84-95 


17 



CSL- fW 



MASTER RESET FROM CONSOLE 

•W*W^WWWWWWWWWWW»PWWWWW«WWWWWWWWWWW**W**W*WWW^WW*W^W*WWW^WWWWWW 

FLOW I 

wwwwwwwwwwwwww«»wwt»wwwwwwwwwwww* 

SET 0'S TO RUN, EXECUTE, CONTINUE |8080 WRT 10 212/0 TO CLEAR THESE 

, PINSi ElSCl-'RUN H 

I E18S1«EXECUTE H 

1 D18V2*C0NTINUE L 

J 

INSURE CPU IS STOPPED fCLEAR SOFTWARE RUN FLAG 

WW.,**.—**-**..*********.***** SET SINGLE STEP VIA 10 WRT 204/10 

I PINSt D18C1»CSL4 SS MODE H CLR SINGLE CL* AND CLK RUN VIA 

I 10 WRT 206/0 
1 

ISSUE RESET fVIA 8060 10 WRT 100 WITH BIT 7 

«•«*•■»**■»«•■■■■••■•»•■<••»•■•»<■■»*■>"•**"••** 

I 

INSURE CLEAR 10 INT IS LOW fVIA 8080 10 WRT 205/0 

! 
I 

SET UP CURRENT PARITY SETTINGS fVIA 8080 WRITE 100 ♦DESIRED BITS 

I 
I 

ISSUE DP RESET, CRAM RESET fVIA 8080 10 WRT 204/5 



c$L-tt 



EXAMINE MEMORY FROM CONSOLE 



OESCl THE CONSOLE MUST ISSUE A COMMAND ADDRESS CYCLE ON THE KS19 
BUS WITH THE MEMORY ADDRESS.IT THEN WAITS FOR MEMORY TO 
RESPOND WITH DATA AND THE SIGNAL DATA CYCLE WHICH LATCHES 
THE DATA IN THE RECIEVERS, 

FLOWl 



SAVE THE ARGUMENT |VIA 8080 10 WRT 103*105,107,111,113 

*•..*......,........,.„„. SAVES 36 BITS (19 LS BITS MAX USED) 

J 
1 
J 



SET COM/ADR CYCLE >VIA 9080 10 WRT 114/4 SETS THE 8IT 

*...•.•••.«..*.. .....»» X n THE 4 W ORD MEM ON CSL8 PRINT 

\ 
I 



START THE COM /ADR CYCLE 
PRESET NXM TIMER ON CSL3 

ENABLE RECIEVER LATCHES fVIA 8080 10 WRT 210/343 COM/ADR 

tMVMM fM.M •• CYCLE BEGINS ON LEADING EDGE T CLK 

IPINSf B18J2«BUS COM/ADR CYCLE AFTER BUS REQUEST A**D BUS GRANT 

I THIS BUS REQUEST DOES NOT GO TO 

J BACKPANEL BECAUSE CONSOLE IS THE 

I BUS ARBITRATOR, 
I 



#' 



MAKE SURE BUS REQ WENT OUT |VIA 8080 10 READ 30ULOOKING FOR 20) 
I YES I NO 

i BUS ARBITRATOR FAILED fPRINT NO BUS RESPONSE ERROR MSG 

J „.,... ...... ...... SEE prin T c s L i 



MAKE SURE DID NOT GET NXM t VIA 10 READ 301 (ABSENCE OF 100) 

....................... NXM timer WILL TIME OUT 4 R CLK 

J i TICKS AFTER START OF COM/ADR IF NO MEM BUSY 

I YES J NO 

I BAD ADDRESS OR 

J HARDWARE FAILURE »PRINT NXM MSG 

1 ,».•..„.......... LOOK AT DATA BITS ON 

t BUS AT COM/ADR TIME 



LOOK FOP DATA ACKN jVIA 10 READ 301 (LOOK FOR BIT 0) 

.^,.,.. ,...-.... •....., SHOULD BE THERE AS A RESULT OF DATA CYCLE 

JPINSI B18L2» J COMING BACK FROM MEMORY 

BUS DATA CYCLE L I 

I 

YES INO 



MEM DID NOT RESPOND IN 

15 MICRO SECS >IF OTHER EXAMINE 

*...,,..».«..„„.•„ COMMANDS WORK THE 

f[ ^J __ j x MITMuRY IS PROBABLY 

fcOrtlfff 



GET THE LATCHED DATA AND 
PRINT IT 



IVIA 8000 10 READ 0,1,2,3,103 

10 WRT 210/0 TO ENABfcE * CLKS AGAIN 



ds*--/2 



DEPOSIT MEMORY FROM CONSOLE 

CONDITIONS! THE DESIRED ADDRESS TO BE WRITTEN MUST HAVE BEEN LOADED 

BY A PREVIOUS LA OR EM COMMAND 
DESCfSTORE THE ADDRESS AND DATA INTO 8030 10 REGISTERS.SET THE 

APPROPRIATE BITS FOR THE COMMAND/ADDRESS CYCLE AND DATA CYCLE 

AND DO IT BY ENABLING T CLKS, 

FLOWl 

STORE THE ADDRE8S INTO 10 REGISTERS pVIA 10 WRT FROM RAM TO 

• • *•—•.--—„•• 8080 REGS 103,105,107,111,113 

J ADDRESS ARGUMENT IS FROM PREV: 

J EM OR LA COMMAND 

1 

STORE THE FUNCTION BIT FOR COM/ADR 

MEMORY WRITE fVIA 8080 10 WRT 113/2 

I 
J 

STORE THE COM/ADR CYCLE BIT fVIA 8080 10 WRT 115/4 

*t»"l....a».a^ai.«»|».afaita»». .*»»••..•«?. (•»•<» 

1 
J- 

*«f«tna«iii9iiaf«i<»iiaii««99f>t«ii«***a« 

STORE THE DATA ARGUMENT IN |VIA 8080 10 WRT 102,104,106,! 

10 REGISTERS 

J 

i 

• m m m m m m m m m m m m ■» «a . m m m m . m . at # m m m 9 1§ a» m W 

STORE THE BIT FOR DATA CYCLE |VIA 8080 10 WRT 114/1 

1 
I 

a*a»..a».a»»a»....a^.a>ai.ai«*..a».t».a»apa».« 

DO IT fVIA 8080 10 WRT 210/360 

SET BITS FOR CHECK NXM # C0N$0LE REQUEST ISSUE COMMAND ADDRESS CYCLE 0! 

T ENABLES FOLLOWED BY DATA CYCLE ON NEX' 

mmm> 9wmmmmmmm*mi* .... «.»*» w.*a m>mw T CLK 

I 

I 

MAKE SURE BUS REQUEST WAS GENERATED 

INTERNAL ON CSL BOARD I VIA 10 READ 301 (LOOK FOR 20) 

„».«.............«,•••».*»..*.. fARBlTRATOR ON CSL1 PROBABLY 

i FAILED IF NO BUS RESPONSE MSG 

J 

I 

aa4aBa«B*a««aiiaap*aa*«Ma«aaaaa 

MAKE SURE DID NOT GET NXM fVIA 10 READ 301(100«NXM) 

,».*..a.. «.«..... -—.. ....... ..««. MEM SHOULD RESPOND ON THIRD T 

AFTER COM/ADR WITH MEM BUSY T< 
CSC-/<f— CLEAR THE COUNTER 



START THE MICROCODE FROM THE CONSOLE 

COMMAND !SM XX UCODE NORMALLY STARTS AT ZERO WHICH IS DEFAULT ARGUMENT 

FLOW! 

ADDRESS ARGUMENT ZERO?? 

1YES 1NO 

J STORE THE ADR 

I 

DEPOSIT ONES IN MEM LOC 

.„„... ..„.--...^.. ........ f viA DEPOSIT MEMORY CODE«SEE DEP MEM FLOWCHAF 

J 
J 

RESET THE MACHINE fVIA MASTER RESET CODE»SEE FLOWCHART 

J 
J 

STORE THE CRAM START ADR fZERO IS DEFAULT»«ADDRESS IS WRITTEN INTO 

„-,..........„..,-.--..... t he DIAGNOSTIC ADDRESS REGISTER ON CRA5 

JC18D1»CSL4 CRAM ADR LD 1/CRAM RESET VIA 10 WRT 204/1 

IF1RK1»CRA/M RESET H 2/STORE CRAM ADR IN 8080 10 ADR REGISTER 

J VIA 10 WRT 103,105, 107, 111,113 

J 3/SHIP IT TO CRA5 DIAG ADR REG 

J VIA 10 WRT 210/144 AND 204/20 

J 

START THE CPU CLK RUNNING |BY SETTING SINGLE CL* AND CLOCK RUN 
,*........•............« vi& 10 WRT 206/3 

i 

I 

WAIT A LITTLE THEN CHECK fVlA 10 RD 300CLOOKING FOP 10) 
TO SEE IF HALT LOOP FLAG ON 

• •....«...,..*...,•...•.• MICROCODE WILL SET A FLOP ON THE CSL4 
J PAGE WHEN IT ENTERS THE HALT LOOP, 

J IF ITS NOT ON PRINT AN ERROR MESSAGE 

I 

EXAMINE MEMORY LOCATION ZERO |THIS IS WHERE THE MICROCODE WILL STORE 

• »,•,«•*,..•*«••,.«»•••••.*,•« THE HALT STATUS WORD NORMALLY ZERO ON STARTUI 
t SEE THE EX MEM FLOW IF PROBLEMS HERE 

I 
I 

PRINT THE HALT STATUS CODE AND THE PC fEXAMINE MEM LOC 1 TO GET THE PC 
«.«.*•••...»•...•••«.....•..*•.••••• MICROCODE PUTS IT THEREAS WELL AS 

IN HALT STATUS BLK 



CSL-/JT 



EXECUTE KS10 INSTRUCTION FROM THE CONSOLE 

COMMAMDtEX XXC36 BITS) 

DESCITHE COMMAND EXECUTES A 10 INSTRUCTION, THE MICROCODE MUST BE STARTED 
AND SITTING IN THE HALT LOOP, THE CPU ISSUES AN 10 READ TO THE 
CONSOLE IN RESPONSE TO EXECUTE AND CONTINUE. THE INSTRUCTION IS 
PASSED TO THE CPU OVER THE KS10 BUS AND THE MICROCODE EXECUTES IT, 

FLOW* 

STORE THE ARGUMENT fVIA 8080 10 WRT 102,104,106,110,112 

.*, ................ ..•*....,- THIS IS 8080 DATA REGISTER 

\ 

I 

SET THE BIT FOR 10 DATA CYCLE fVIA 8080 10 WRT U4/2-THIS MILL STROBE 
•..-^•^.•.••^..•••-•^••» THE INSTRUCTION TO THE CPU WHEN UCODE ASKS 

I 
J 

SET THE BITS FOR EXECUTE 

AND CONTINUE fVIA 8080 10 WRT 212/3 

JPINSt D18T2»CSL4 EXECUTE L 

J D18V2*CSL4 CONTINUE L 

I B18N2»BUS 10 DATA CYCLE L 

I 

CONTINUE CLEARED BY CPU YET? fVIA 10 READ 300CSHOULD BE 0) 

I YES I NO 

j »,.*.«•..«.,.• fMlCRO CODE SHOULD CLEAR CONTINUE 

J PRINT ERR MSG 

J DNF-DID NOT FINISH 

I 

DONE 

,..«-....-.-. ,i F we HAD DONE A ST COMMAND TO START THE KS10 

WE WOULD HAVE JUST FINISHED EXECUTING A JRST 
NOW ALL WE NEED TO DO IS ISSUE CONTINUE AND RUN 
AND WE'R IN BUSINESS, 

MICRO CODE ACTIVITY-THE CPU IS SITTING IN THE HALT L00P(4»5) 
WAITING FOR EXECUTE AND CONTINUE THE SEQUENCE FOLLOWS 
NOTEtLOCATTONS MAY CHANGE WITH VERSIONS*THIS IS VER 10 

LOC. MACROI COMMENTI 

4 HALT LOOP 

2225 TARUVMA 10 READ |SET UP THE COMMAND ADDRESS BITS 

1500 UH3-CARj,OR,#,t/200000,H LEFT f ADDRESS OF CSL REGISTER 

3501 VMA^CARIWTTH FLAGS fSTART THE 10 READ 

3502 MEM RD, tHPl*MEM,LOAD INST |TR GETS THE INSTRUCTION 

3503 EA MODE DISP, J/EACALC |G0 DO IT'CLEAR CONTINUE WHEN DUN 



y*r>- //- 



COMSOfcE BOARD UARTS--SWITCH CONFIGURATIONS 

:rssssx2s:s3sss:s:sss:ss8sss83sssses8sssgs 

CT¥**BQTT0W BLRG CONNECTOR»*SWITCH PACK E508 FOR BAUD RATE SELECTION 

KLINIK-TQP 8ERG CONNECTORS-SWITCH PACK E509 TOP BAUD RATE SELECTION 

BAUD SWITCHES 

RATE 1 2 3 4 5* 6 

SS3SSSS:SSSSSSSSSSC8SSSSSSSSSSS3tS838SS:SSSSSSSZSS8:SS:S3 

110 



150 











1 


0/1 







300 








t 












600 


J 


















1200 





1 















1800 





1 





1 









2400 








1 


1 









4800 





1 


1 












9600 





1 


1 


i 










•NOTElSNITCH 5»ST0P BIT SELECTION 0*2 STOP BITS 1 = 1 STOP BITS 



£Si -V 7 



READ I/O « 



OPUS7 



P DATA 2» 



OniiS6 11 DBUS5 ! DBU54 1 DRtTS3 II DPUS2 ! DRU51 

I! I 1 11 

Mil!! 
H T.4TA 29 ! 1 b DATA 3<* ! R fUTA 31 ! R DATA 32 1 I P OAT* 33 

iJ J 1 1! 

II I I 11 



DRUS0 I 
I 



R DAT* 34 ! R DATA 35 I 
1 I 

1 I 



»##.»##•#•»»##••#••*#•»##«##•*#•#*##*•#*«#•##»*«»**#»#»***»*»»***»»••»*»•***«»•*«•»»»******•****»*»•*********•****«***»******* 



REAH T/O 1 

»#**»##»#»#»*#»#•##**«»»»«##•»#»♦*»*####**«***#*#*#«#»*##*#*#« ##*»«#»**#*»#»#****»»**^ 

r»BUS7 ! r»RUS6 !1 DPHS5 I DPUS4 i DR"S3 IS DPU52 I DPUS1 I O8US0 I 

! I! 1 I 11 ' » ! 

1 I! 1 I »! I I S 

R DATA 2T I P oi TA PI M P DATA 22 1 R DATA 23 1 P "ATA 24 11 R DATA ?5 I R DATA 26 1 K DATA 27 1 

!1 1 1 I! 1 ! J 

J • ! I 11 1 * 1 



READ T/O 2 



DBUS7 1 DB^S6 
i 

I 



P. DATA 12 



c r>iT& 13 



J OBUS5 1 D*US4 

1 

I 

v <^\Tti 14 I o "MTA IS 

1 



08US3 S! DBUS2 1 D n U51 

1! I 

11 1 

R HAIA 1* 11 R DATA t7 ! P OSTA IS 

• ! I 

11 I 



dhus« 



K DATA 19 



READ T/O 3 



D»l»S7 I n«"'JS* 11 DB'JS5 
1 11 

1 11 

R DATA 4 1 P DATA 5 11 R DATA 6 
1 I! 

1 11 



DRUS4 1 DPUS3 
I 
I 
P DATA 7 1 R DATA fl 
I 
I 



DBUS2 1 DPU51 1 DRUS0 



I 
R DATA 9 1 R DATA 13 ! R OATA 11 



*##*#»######»*##•*•••»##*«»•»#•»•*»»*»*»«*»**»»*•*»******«*»*»***»**»*»****************•************************************** 



CSL-.'o 



READ I/O 100 



J DBU87 


DRUS6 


it 

t i 


DRUS5 


DRJS4 I 


1 

1 REC PE 
t I< 

j 


SPARE PE 


• i 

J 1 
i i 
i j 
! 2 


ADPT 
n&RTTY E«R 

r. 


CRAM J 
PARITY rIPR J 



0BU53 11 DRUS2 J DPU51 

I! ! 

MfCM 11 DP PARITY I CWA PAWITY 

PARITY ERR 11 ERR L 1 KPR I. 
L H 1 

11 1 



DBOS0 1 

1 

SPARE PARITY 1 

ERR I, 1 

l 

I 



REAP I/O 101 

#»###«»##»»*######»***#####i»#»####»## ##*##*##»♦##»»*»##•#»####♦###############»# #»###*#**»###»#»»•#»##»»»*#»»####«###»#»«*#*## 



I f)RI!S7 1 
I 1 

t ' 


DRHS6 


11 

11 

i i 


DRUS5 ! 


l PI REQ 1 1 
1 1 
1 1 


PT PEO 2 


i l 
2 1 
i j 

ii 


PI REO 3 1 



DRUS4 I DRUS3 11 DBUS2 

1 12 

1 1! 

PI PEQ 4 J PI HEQ 5 11 PI REQ 6 

1 1! 

1 11 



DP1JS1 1 DBUS3 

PT REG 7 



*MC REP 1 

ERR B I 

H ! 

1 



»##########*#»»*»»#«»#*»###########*#####«*#**«########•####»♦#»###«#####*#####«###»#«####»♦#♦***»#**#»##*####*###*«##»•#«»*#» 



REAH T/1 1 V*2 



OPMS7 



r>p<TS6 



11 
11 



DR'JS5 ! 



DBUR4 



p fC L" ! P PPRET !1 R «E U RUSY 

1 It 



i 



II D8US2 



1 1 



R I/O BUSY ! R RAD DATA 11 R COM ADR 
2 11 

1 1 11 



DBUvM 

R I/O DATA 



DBUS0 



R DATA 



READ I/O IP! 



I DFUTS7 1 DPI'Sf) 



2 ! 



MP"55 



1 1 

SPARE PE • SPARE PF J 

t. ! T, J 

1 1 



DPUS4 2 DBU53 



R PAR PIGHT J P PftR LEFT 
I 
1 



R PAIA A 



DRITS2 



P DATA 1 



DRUM 



R DATA 2 



2 DRUS0 



R DATA 3 



#»####*»#*»##»»*##«»#»#»»»##»#######»#############*»#«#»###»»#»####»»####**#••###**#########«#»#»»»»*###«##»#«##»»#»•»###»•»*»• 



CSt- /? 



READ I/n 300 



1 nnus7 ! «\piis6 

! I 

1 STY 1 CTY CHAR 

J BIT * 1 LFNGTW 1 

! (SW) J (S*0 ! 

I I ' 



I nnus5 

KLTNTK 
HIT # 
(SW) 



DBUS4 

KLIN I K 

f.C'IGTH 

(SW) 



I 0HUS3 1! DBUS2 
!2 
nPM i! run (i) 

HRI.T LOOP 1J H 
II 
11 



DPUS1 i DRUS0 1 

t 1 

EXE CUTF 1 COWTINUF ! 

H 1 N 1 



»##tt##»####«#»#«*»«»»«#»#»#»#»##*#*»####»»####*##**#####»»»«#««i»»#»#»»«»»»###»««#**##»##*#*»*»«»«»»####«#*»»#»##*»#»#»»#»»*»#* 



RFAD I/O 301 



1 0BUS7 1 DRUS6 
I 

1? ! VXM 

TMTEBRI'PT 1 H 



DP"S5 



PA MEL 
LOCAL 



DBU54 



BUS 
REU 



DBIJ53 



1 D6US1 



I DBUSd 



1! DBUS2 

U 1 

PE (1) 11 CONSOLE 1 

H 11 ENABLE H 1 

11 CSW) 1 

11 1 



POOT 

H 
(SW) 



DATA ACK ! 
n 1 



REAH I/O 302 

t DPUS7 1 rP'TSft 11 DBUS5 ! DRUS4 1 OBUS3 11 DRUS2 ! DBUS1 1 DBIJS.? 1 



1 1 



11 

11 



11 1 1 1 

11 KLINIK 1 TERMINAL 1 KLI^I* I 

1,0, H 11 ENABLE 1 CARRIER 1 CARRIER J 

11 1 1 1 

11 1 1 1 



READ I/O 3P3 



DBUS7 



1 DPU56 



1 DBUS1 



DBUSO 



11 D&US5 1 DPUS4 I 0PHS3 11 DBUS2 
j i 

ii 

! I » 

11 

i j 



est- T.J 



WPT I/O 204 



I 0BUS7 I OBUS6 



!i 

:i 



ii 



1 ! 



DBJS4 



DPUS5 ! 
1 
CR»M • CPM ADR 
WRITE ! LOAD 



1 PBUS3 


11 

11 


PBUS2 


1 DPUS1 
i 


DRIJS& 1 


1 ss 


1! 


OP 


! STACK 


CRAM | 


1 M OOE 


1! 


RESET 


1 kFSFT 


RESET J 




11 


H 


1 H 


H i 




11 




I 





****•• »*»**« *«*»»»*»«•*** •••*#*###*»#»*#.##*##*##♦#»»»•..,»♦»„„» .####.#«.»«####*##.#.#,»»•» ; 



IVPT I/O 205 



08US7 



0RUS6 



*•«»«*«•#*«•»»*»»••»««•««**«*•** t»«tt|«»«M«t*«*«»»««t««*«*«««t»«>t»t* 



U OBUS5 J DBUS4 1 OBUS3 11 DPUS2 



1 
M C?R 10 J 
11 IVTERR'JPT J TRAP 
1! L J E^H 

1 



1 DP II SI 



I DBUStf 



11 1 1 1 

CRAM || DIAG 4 | DTAG 2 J DlAG 1 ■ 

REAP 11 J I j 

11 1 | 1 

WPT I/O 206 

DBUS7 r) P i)S6 J DPU55 1 DPUS4 J DBUS3 1 I DBUS2 1 DRUSl 1 [>BUS0 * 

' * ' ' 1 1 || I i , 



11 
11 



11 



»»*#•»#••••»•**«»•»•»»»«*«#•«*«»*«*«#»«*«*»«»»« 



1! 
11 
11 
1! 



! 
SINGLE 1 CLK RUN 
CLK H J H 

I 



• •###»##»###### # ##** ## #^ ######## » IH , ##### » ########### , #######################M)i# 



rfRT I/O 210 

1 OBU57 | DMIS6 1 ,' 0mJS5 

J 1 11 

1 CHECK | CONSOLE 11 T EMU 

1 MXM | RfO || F nR 

I 1 1! COM/APR 

I J 1! 



r,BuS4 I r»B!JS3 11 DBUS2 1 DBUSl 1 DBUS0 » 

1 I! I • 

T EVB I CRA T CLK 11 CRA R CLK 1 LATCH 1 P CLK 

FOR DATA J 11 | 0ATA j FNp L 

CYCLE 1 I! j SKNT i 

*«»*»••»»•*•»»«•*»••»«, **»•#*»*♦*.., .••#*♦•»#♦* *#..#.#..#♦*.!;.•..., .;**♦»».. # . # i .••»»»». 



*RT I/O 212 



I DBUS7 

1 

J 



PBMS6 



OBUS5 



11 



IS 
11 



»«**•«***«*#*«**#*»«*««»»»«»««***«««««»»«««* 



0BUS4 J PB053 11 DBUS2 1 ORUS1 
1 11 

1 1 1 

1 ' I RUN J EXECUTE 
1 11 

I 11 j 



DBUS0 
CONTINUE 



• #,# * "* * #### * .•#*.».«•#.#.#•«.•##«,•» ## # #»*».«»»#«»##.*»»# 



cj-£-i/ 



i 

» 
} 
i 
* 

# 

» 



WRT 10* 



..••••*»»«#####•**»*«*****«»*»»•**«»** 



J D*US7 



PFS^T 



D»US«> 



it 
11 



DBUS5 I 

i 
1 



DRU54 



PE "^TFCT !! CR* PE ! DP PE 

c-f.B!E II DETErT I DETECT 

II I 



ntuiSJ II nHJ52 

I! 

11 
T»CHE II 1 MSEC 

ENABLE 11 DISABLE H I 

M I 



OPIJSd 1 



i nunsi l 
1 1 


1 > 

• 1 



WRT 101 



} 0BUS7 1 C*l'S* 11 DPMJS5 1 0.BUR4 1 PPUS3 1 -DPU 

1 1 11 I • 



.».......#*.... ......#»««##**#**#»#*»*****»«»*»«»*»****»* ,, ***** # **** ***** 



............a.********************************* 



1 



S2 



MODEM 


11 


DTR 


11 




11 




11 



TEST 



DRUS1 



CAHPIEF 



DBUS0 

t 

I 

FAULT 1 
1 
1 



..........;.... ....;;.....**»•.... *»** **» «.„.«««...««.••••.«••••••»••«••*••« ** 

WRT 102/103 PATA/1DR 



l DBUS7 I P3US6 It n*US5 1 DBUS4 I DRH S 3 DBUS2 



i 12 

1 !! 

DATA 2R 1 P*T» 29 1 I 

1 II 

1 1 



DATA 3P 



DATA 31 



11 
11 
DATA 32 11 
11 
11 



1 DPUSt I DBUS0 1 

1 1 I 

! 1 1 

DATA 33 1 DATA 34 1 HATA 35 1 

1 1 » 

1 1 I 



1... .......;.* .............;...*«»» ...........#* ...*.. .#.•.••..•«.•#«.•••••••••• ••.«•«. .*.*.***.* 



WRT 1«4/1?5 DATA/ADR 



OBOS7 1 PPUSA II DBUS5 

DATA 2& 1 P» T » 21 II DATfl 22 I 
1 
1 

WRT 106/107 DATA/ADR 

1 ! 



BUS5 J DBUS4 1 DBUS3 It DPUS2 1 DBUS1 DBU5B 

I ! 11 I * l 



DATA 26 



DATA 27 



I ll 

11 I 1 II 

P»t» 2i J| DATA 22 1 DATA 23 1 DATA 24 11 

1 11 I I ll 

1 * l ..i. .... •*.*.!. »...».» .*..#»..*..#♦#»»# #........»##*#*#»*##**** 



1 

DATA 25 1 
j 

1 



£:..i:»"»»:»™ .............«.........««...«»;j :»»;»;: r"™ir'"" 

i OPOS7 1 DBUS6 11 OBUS5 i DWJS4 1 D9US3 11 DBUS2 UBUB1 . 



DATA 17 



DATA 18 



DATA 19 



I 

1 M I 

TUTA 12 1 D»TA 13 ll DATA 14 I DATA IS 

1 H « 

i ii..........». .**!.# *** » .**»*»#* •••»* ......•..« • 



it 
ti 

DATA 16 11 
11 
11 



CSCll- 



*JRT 110/111 n»TA/*DP 



ft***************************************************************** - *********************************************************** 

j ofuJS 7 2 nRUSft 1! DBU55 J P«US4 1 DBUS3 Jl HBUS2 1 0BUS1 I DBUS0 1 



1 

1 

I rATA 4 



OATA 6 



HATA 7 



11 t 

1! 2 

DATA A 1! DAT* 9 1 DATS 15* 
1! 1 

U i 



DATA li I 



i*#* »»#####»»••##•«»••••#•»••••*****••#•**#»#»#*#»«****»#»*»*»•*»*»•*•••••*•***•••***•******«************** »»*****»*•»««**«*»«♦ 



WPT 112/113 UATA/fcDP 



DBHS7 1 nPMS6 

1 
j 

« 1 ( 

1 
1 



ibu.15 



0BUS4 



0BUS3 1 1 DHUS2 
1! 

i: 

DATA <" IS DATA 1 
11 
11 



DBUS1 



DATA 2 



DBUStf 1 

1 
i 

LATA 3 i 



###•»######«#*«##**#•#*#*»••*•••*••»*#********»********* 



#######»####«#####*#♦**#•»••*###«»♦#»###«»»»«******»****♦*»••*•******»* 



WPT 114/115 ADfc/PATA 



OP US 7 



f> 



dbuss 



1 DOUS5 



DBUS4 1 0BU83 11 D*US2 I DBUS1 1 DPUS0 

1! i i 

!! 1 i 

BAD DATA 11 COM/ftDR ! I/O DATA ! DATA 

CYCLF 11 CYCL* 1 CYCLE 1 CYCLE 

11 I 1 

»»•«•«»«•*«*«»«*••«•*••• • ♦«.##*#♦#*##♦###«####»*###**#»##*###*••####•#••#♦#«***#»»**•♦***«»«******»»**«»******»*»•** 



DBUS7 I nFU!S6 11 ORUS5 I DRU84 

! 1! 1 

1 1! 1 

? 1 ? 1 1 1 9 

1 1! ! 

1 11 1 



DBUS3 11 DRUS2 I DBUS1 1 !5»HS0 

11 I 

11 1 

il a l 

1! I 

11 1 

#»#»##♦#♦#•########*#*##»#»###»#*#*»*#*#«*****•*****•****** 



CSL INTERRUPT 
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*PT I/O 2*0 CTr UART *RTTE STATUS REGISTER ( DATA BUFFER IS I/O 201) 

1 OBUS7 1 PRUS6 

i 1 

1 1 

J MUNT "Or»E I UART 

! OM(SYKC) ! PFSET 

i t 

WPT I/O 2*0 CTY UART READ STATUS REGISTFR( DATA PUFFER IS I/O 201) 
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DPUS5 


DRUS4 


PB"S3 


It 
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DBU52 


DHUS1 


DBUS0 ! 


! 1 

It 
j i 

2 2 


RFQUEST ! 
TO SEMO !i 


RESET 
ERRORS 


SEND 
RRFAK CHAR 
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1 i 

1! 
tt 
It 


RECEIVE 

ENABLE 


TERMINAL 
WEADY 
L 


TRANSMIT J 
FNABLF J 



OBUS7 



DATA SFT 
RFADY 



PBUS6 



SYNC 

DETECT 



DBUS5 



"■RAMTNG 
ERROR 



DRUS4 



OVERPUN 
FRROP 



DRUS3 



DBUS1 



J DBUSld 



J J DRUS2 ! 

1! 1 ■ ! 

It ! 1 

PARITY Ji TRANSMITTER 1 RECEIVER J TRANSMITTER 

ERROR tt EMPTY I READY » READY 

tl I I 



WPT I/O 2^2 REMOTE "ART WRITE STATUS REGISTFR(DATA RUFFER IS I/O 203) 
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OMfSVNC) ! RESFT 
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1! t 

tt ! 
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RESET 
ERRORS 
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SEND 
RRFAK CHAR 
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RECEIVE 
ENABLE 
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t OBUSfl 
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READY J 
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TRANSMIT 
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*RT I/O 2C2 REMOTE UART READ 5TATUS REGISTER(DATA BUFFER IS I/O 203) 
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SYNC 11 FRAMING 1 OVERRUN 
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DBUS2 



t DRUSt 

I 

I 
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in address loooon 



ftIT 



FUNCTION 



00 



MMC5 EHR HOLD 



01 



02 



0J 



SET *HEN ANY ERROR CONDITION IS 
DETECTED BY THE MEMORY CONTROLLER. 
CLEARED HY SITING A 1 INTO HIT 00 
THE CONTROL STATUS REGISTER, 



Of" 



M*C* UNCOH RMP HOLD 



MMC? REF ERR 



SET INDICATES THAT TH*. ERROR REING HELH 
*AS UNCORRECTABLE OH THAT THE WORD THAT 
HAD THE ERROR HAD WORE THAN ONE BIT 
*PONG, 

REFRESH ERR IS SET b,b \i SEC, AFTER A 
*RITE OR READ PAUSE WRITE COMMAND ADDRESS 
IS ISSUtD IF MO WRITE DATA TS RECIEVED, 
REFRESH ERR CIGARS Ol.lT ANY CYCLE AND PREVENT i 
ANY MORE TRANSFERS U) OK Y^HA THE MOS CRIPS, 
THE CONTROLLER * IL L CONTINUE TU REEPESH 1 \y 
^OS CHIPS SO *o L r -SS Of MEMORY *1LL UCC !: R. 
CLEARED BY *RfriNG - 1 IN TO HIT \> / OF IRE 
STATUS PRCiJSU'W, f> m, , 



MMC7 PARITY EPw ASSERTED *HFN THE MEMORY C 0\ I "R 'J».l> P HAS 

DETECTED A PARITY f-ROR Ui> IRE KStO HUo. 
THIS ERROR CAN **• SET ©Y apt TING a 1 If<T<i 
WIT 3 OF THE STATUS ftKGloT^R. PARITY ERR 
CAN BE CLEAREu BY *PiriNG A o INTO HIT 03 
OF THE STATUS PEGTSTFR OP MR, 



4 



MMC * FCC ON 



ASSERTED WHEN THE CORRECTION LOGIC IS 

ON, wITH THIS HIT OFF THE MEMORY 

CONTROLLER *ILL STILL DETECT ERRnpij HUI 

NO CORRECTIONS WILL PE MADE. ECC IS TURNED 

MR OR "RITING A INTO HIT JS Of THE STATUS 

REGISTER, 



Ob 

u7 
Op 
9 
10 



MMC 4 EHR CP 
MMC I ERR C40 
MMC '4 ERR C20 
M^C4- ERk C1U 
y C 4 E R R C4 
^MC4 EhR C2 



PAH IT Y HIT OF THE CORRECT ION COOE. 

CORRECT I UfJ CODE rtll C*'.', 

CORRECT I : in CODE Hlj C20 

CORRI-CTION COoE HO CIO 

CORFf.cn ON Cl-f'E HI! C'4 

cor&ec r i un cot e hi t c^ 
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SP.l IF 1 'ir '> '- . U\ »*;.£ LD % S'l t'0-rth-w if. TF 
Tk-f ' HfiTT|.'CY f. A C »* ' ' I. !• 7 1 M.i J S IS A,*D 

H Y *R ! T r'.i" ' f > I i • T«. i T I t ? » 
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/A 

<b 

2b 
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2^ 

30 
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32 

33 

34 

35 

IMF. 
ERK ( 

hi r 



^T-l p>K AIjPH I i 

H *■;'■* r>« Al'OF tS 

M-<CH. FFR API") 1 - 1 * 

MMC« *'** APPh t 1 

v M c h F k H A r S- 5 w 

MMC^ EWfc AOOH \* 

KSK'^H *.>k AfuJf < , ' ,, « 

v,m^^ i-hm AODH <r 1 

;•» m r ^ k j u ,\ | • ■ i fj j 

« '-C.f. c h » t : »'••••• / '■> 

y r.r rf k k .'. ; ■; < . ><■ v ,- 

* ' C 9 ^h A! ■ » ? '' 

V'' << :>il A ! : ' • J " 

M^^-Q F.KK A«'-d»« ?9 

Vf^CH hH^ A»">I)H >.0 

m.mO 6> p AOPF .12 
MMfa LHK Al'M.H * * 
M m c R F h W A H h 3 4 



Al >/ A'\"< -.}\r .^ .'.*■'.-' Tr • 

HIT t 4 HF IWK vhU. - A!:t;?L»SS W^l. l.H'KW, 

Mil IS f « *- Ihf Khh •*'»-. m.^kKSS *EGlSTfe>, 

frM'J tfc W P h b^i.s AtiJhFbS HF(",lMr> f 

PIT 17 f>h 7 Ml- FhMt- AblthEiio *FG I STh.f< , 

*1T Ifc HF hu' fHKOH A0U K ft-Sfc HF'tKSTFR, 

LUT 19 mv THf FPhf.h AOOHESS ff.(;isif>, 

hi i 7 i"r In- t-i-f<i'iH \~)UHKSS ^t' (i I o '"KH , 

fU ! 7 1 <iK ThF Ff-'^(m *f»r^KS!» l-VC] S'.'FU , 

^17 ^W *'»F .'l 1, 'I' > , ' )U ''.i i ^^^^►SS WK«»lSTfc..R, 

^ 11 ?? v)r ' -i> ff.f-.ir AlM/»»ro' ; r t (j I 5> »*»• h , 

hi! /4 (.K r i» J? - chMjm A0,,KK>S >.F(.;i.VlhW t 

•■'IT 7i •■■»• !'^' r -"HrMh AO«'^KS.S i' c G!oU>, 

f« I 7 ?►■ nf- (••[- ^r'-i- ',Pi-^Kf. c Hi.IJi'ffH, 

f f r V7 ''r "i : " ri-^ : !f « ■ .- ; > f . fc .'>,S ^rUl5TF,H f 

m r ?r tih . -f m- i. .<- Aiyfwv.s.s wi- r. T :, r^f- , 
HIT ? K * Of THK FhHnu AODKKSS PtGISTtR, 
F«1T 30 l'». THK MHIIK APf'WKSv^ w^CIMtR, 
rIT 31 L1F 1HF FHHHh Anu"fc3t M-CjT.STt^. 
HI 3 2 OF 7HT fcRpf> APOHhftS Wf-QISTF^, 
H7 *3 OF TFf- FW»;f> A>»f^K3S kF.GI^TFK, 
MT 3 4 - 1 F lir ^f<'.ic ADdnES.S KfeGlSTF^, 
wIT 3S >«K ]-F F.Knrm Ar.(.)«? 4 SS RtCHSTKH. 



MEM»)PY WH,L MOLP IHF, hHRUW AOORKSS, 1 WF. E'CC CPIH AWU TnF TYPE uF 
:P FHH THF FIRST KWPOR THAT KS DET fCTKf.- , H r <^ f '. TMF F^^nR mun 
MUST HF CLEiREO 10 M,\,<)* THF MFMC»RY Tii Hf.L-P A :jF> K^K-». 



t*tfrf^3 



ADDRESS HITS 

14-16 SKLf.CT *mIC»' **•. Mi.ifi* cnM^OLLfe^ 

17-19 .S^LKCl ^I'lC*^ U -M,ipy /lPkAY hOA^U 

20-21 SF:i.fc:CK^ UNt. ";• i *;.n,r\s f.H the .SHfTTr^ ak^. wy^r 

22-2H 7 POfc Ai'hH^ss [ i »,w: v s 

29-)«) 7 COLUMN Acn^KSS LINKS 
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MPS MEMOR Y 

WRITE CYCLE 

A write cycle is started when the controller receives a v/rite command 
address word from the KS10 Bus. The format is as follows: 

D0 = p Memory Ope ration 

Dl = Not a read operation (MMC3) 

D2 = 1 Write Operation (MMC3) 

D14-16 Memory Controller (always zero) 

D17-19 Select Array Board (MMC3) 

D20-21 4 word Select on Array Board (MMC3) 

D22-28 Row Address (MMC3) 

D29-35 column Address (MMC3) 

When the command Address Cycle u (MMCA) starts the operation the controller 

compares the address portion of the command address to see if it is an existing 

address giving an Address Match (MMC8) . Address Match and - Ref . Add En 

(MMCB) with (MMCC)R Clk causes RAS F/F (MMCA) (Row Address Strobe ) 

to set. This sends RAS to selected array board the RAS signal strobes 

the 7 (seven) address lines into one of four words oi: M0£ chips or. the 

selected array board. 

Or* the next M R" Clk we switch the address lines with column Address 
Enable u (MMCA) and 75 nsec later "R" Clk B l. (MMCC) sets CAS (Column 
Address Strobe MMCA) sending the column address to the array boards. 
The CAS signal strobes the 7 address lines into the column part of the 
MOS chips. This conditions one of 16k word for the data to be written 
into memory. This part of the write operation is the same as the read 
operation. 

Bus Data Cycle L (MMCA BUS Data il) tell the controller when the data 
to be written has arrived fron the KS10 BUS. All timing is stopped 
until BUS DATA H (MMCA) generates WR DATA l. (MMCB) at which time "R" 
Clk. are enabled again (MMCB). The data is transmitted on MOS DATA 






Write Cycle (cont.) 2. 

(MMC6) 0-35 and into the control board. The signal. GEN CHUCK BITS 
H(MMCB) causes 7 (seven) bit check code to be generated (CP, C40, c20, 
CIO, C4, C2, CI) on 4x2 mixer (MMC4) . This check code goes out and 
becomes MOS DATA 36-42 (MMC6) and is store in memory with MCS DATA 
00-35 (MMC6). The 43 bits of data are written into the selected 
word of the MOS RAMS when the write signal WE H (MMCB) is sent to 
the selected array board. 

The signal MEM BUSY (MMCB) get set at data cycle time or 2"T" -elks after 
C/A cycle (MMCA) . 
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MOS MEMORY 

R EAD PAUSE WRITE 

A Read Pause Write is started when the controller receives a write 
and Read command address word from the KSI0 Bus. The format is as 
follows : 

Dj3 = Memory Operation 

Dl * 1 Read Operation (MMC3) 

D2 = 1 Write Operation (MMC3) 

D14 = 16 Memory Controller (Always Zero) 

D17-19 Select Array Board (MMC3) 

D20-21 4 Word Select on Array Board (MMC3) 

D22-28 Row Address (MMC3) 

D29-35 Column Address (MMC3) 

The generation of RAS & CAS is the same as the read and write operations. 

Because a read and write was decoded on MMC3, MMGA generates Pause. 

The signal Read Pause 2nd Half (MMCB) let the data read go down KS10 

bus at which time any correction or detection would have been done. 

The read pause 2nd half signal generates Pause Write (MMCB) which causes 

GEN CHECK BITS H (MMCB) and BUS DATA H (MMCA) to write the MOS DATA 00 - 

35 and 36-42 into the selected word of the MOS RAMS when w E H (MMCB) 

is transmitted. The first bus data cycle (MMCA) transmits the data 

read from the memory to tile master of the KS10 Bus . The second data cycle 

(MMCA) tell the controller when the data to be written has arrived from 

the KS10 Bus master. 



JP 
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MOS MEMORY 

REFRESH CYCLE 

Each location in the MOS IC's must be refreshed every 2 msec, 
and take approximately 15 usee, for each row. The refresh 
address and refresh count are done (MMC9) by 4 binary counters which 
are controlled by "T" clocks. The first two counters track the re- 
fresh address. The next two count to 200 at which firms a refresh re- 
quest is made and the refresh address is dated to the address mixer 
by the Refresh Address Enable (MMCB) signal. This causes Refresh Set 
RAS (MMCB) which enables the row address strobe to all MOS chips on 
all array boards. 

If there is only a count of 16 left and refresh request (MMC9) is still 
set then Refresh Error F/F will set (MMC9) . This causes the ne rnory 
to lock out. The only tiling that will happen is memory will constantly 
refresh to preserve data integrity in MOS memory. 



DP 
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MPS MEMORY 

R EAD CYC-LB 

A read cycle is started when the controller receives a read command 

address word from the LS10 Bus. The format is as follows: 

D0 = : Memory Operation 

Dl - 1 Read Operation (MMC3) 

D14 - 16 Memory Controller (Always Zero) 

D17 - 19 Select Array Board (MMC3) 

D20 - 21 4 Word Select on Array Board (MMC3) 

D22 - 28 Row address (MMC3) 

D29 - 35 Column Address (MMC3) 

The command address cycle L_ (MMCA) starts the operation. The controller 
compares the address portion of the command address word to see if it is an 
existing address giving a address match (MMC8) . Address Match and - Ref Add 
En (MMCB) with (MMCC)R Clk causes RAS (MMCA) Row address strobe to set 
And sends RAS to selected array board the RAS (MMCA) signal strobes the 
7 (seven) address lines into one of four words of chips or. the selected 
array board. 

On the next "R" Clk we switch the address lines with Column Address 
Enable u (MMCA) and 75 nsec later "R"*ClkBL (MMCC) sots CAS (Column 
Address Strobe MMCA) sending the column address to the* array boards. 
The CAS signal strobes the 7 address lines into the column part of the 
MOS RAMS and starts reading from one of the 16k words . The data arrives 
at the output of the MOS RAMS in about 160 nsec iat-?r and proceeds down 
the MOS data lines to the Control board. A delay is set up by F/F T3 
and T4. The setting of F/F T4 (MMCA) starts the transmit (MMCA) dat.~. 
down the KS10 Bus to the Bus Master. This data has not been checked 
yet for single or double bit errors. If there are ao single or double 
bit errors the word is transmitted again with the signal data cycle i. 

(MMCA) pin Bb2 . Checking for single and double bit is done by comparing 
rhe MOS DATA bits (MMC4) with the sever. ECC bit (MMC4) which should cancel 
each other out. If a single bit is in error correct enable is generated 

(MMC5) which causes the placement of the correct, bit (MMC2) on the KS10 
bus. This corrected word is transmitted for two cycles. Memory Busy 

(MMCB) w in s tay set until data cycle occurs. If there in a double bit 



detected Uncorrectable Err H (MMC5) is generated which causes Bad Data 
XMIT (MMCA) to send signal BUS BAD DATA CYCLE L. (MiMCA) Bad data cycle 
will produce a page fail in the CPU if the CPU requested the word. 
Bad data cycle will produce a time out if the UBA or some other I/O 
device requested the word. 

( ) = Page number 
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UNIBUS TO K513 ADAPTER 

THE ADAPTER IS AN INTERFACE BETWEEN THE UNJBUS AND THE KS10 BUS 

ADDITIONAL ADAPTERS MSY BE PRESENT ON THE KS10 BUS t UP TO 4 TOTAL 

THE UNIBUS SIDE WILL HAVE A BUS ARBITRATOR, 

THE KS10 SIDE WILL APPEAR AS AN I/O DEVICE 

THE UNIBUS ARBITRATOR WILL HAVE THE FOLLOWING REQUESTI 

INT INTERRUPT 

NPR DATO TO MEMORY 

DATT TO MEMORY 
DATOB TO MEMORY 

CPU I/O READ 

T/O WRITE 

NPR TRANSFERS DATA TO A*D FROM MEMORY 

EVEN UMTBUS WORD ADDRESS WRITES WILL ZERO THE 

LOWER HALF WORD IN MEMORY UNLESS THE READ PAUSE WRITE BIT 

IS SET WHICH FORCES A READ PAUSE WRITE CYCLE 

ODD UNIBUS WORD ADDRESS WRITES WILL CAUSE A READ 

PAUSE WRITE CYCLE 

ADDRESSES WILL BE MAPPED VIA 64 REGISTERS 

BR7.4 WILL INITIATE AN INTERRUPT REQUEST TO THE CPU PI LOGIC 
BR6&7 ARE PROGRAMMABLE AS ONE LEVEL WHILE 
BR5&4 ARE PROGRAMMABLE AS ANOTHER LEVEL, 

CPU CAN PERFORM A UNIBUS I/O REGISTER READ OR WRITE. 
THEY WILL CAUSE A CPU REQUEST 
TO HE ISSUED TO THE UNIBUS ARBITRATOR, 
I/O READ DATA WILL BE LATCHED WITH SSYNC WHICH 
WILL REQUEST THE KS10 BUS, THE CPU WILL RECIEVE 
I/O DATA WHEN THE ADAPTER BECOMES THE KS10 BUS 

MASTER 

I/O WRITE DATA IS SEND TO THE DEVICE WITH MSYNC, 

THE CPU CAN ALSO ADDRESS MEMORY ON THF UNIBUS IF IT IS 

IN THF RANGE OF 64*124K 

INT INITIATED BY AN I/O READ WITH BIT 5 SET 

WHICH CAUSES AN INT REQUEST TO THE UNIBUS ARBITRATOR, 
WHEN GRANTED THE MODULE WILL LATCH THE VECTOR ADDRESS 
AND REQUEST THE KS1<* BUS TO FINISH THE I/O READ, 

INTERNAL REGISTERS 

7*3100 STATUS REGISTER 

7630XX 64 MAPTNG REGISTERS LOADED VIA SM10 BUS 

If 
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STATUS PFfiTSTFR 7bn*V 

RKAD/WRT PIT 1* TMJTCATES f'NIBUS ARBITRATOR T.IVKWT 

K-n S*r* Ff'.CTKVFf) tfT.T>'I* S MJCW^ SK7, OP 

rp annRFSSFn non eviSTAMT r.FviCK kfgisttr 
rt u n v v T r f A D r, > » f s s F o * n n h: x T s t f *j r ^vp r * 

1 f TEARS WIT 
READ/WRT BTT tC t^TTATFS BAP mfmopy DATA On \-Pk TPftVSFFP, 

■vaSTFP *TLL TR'F OMT f>V HAD *-'F M Of tf NAT A TF 
M7 2 A TS SET 

1 CMS ft US hTT 
RFAD/WRT BIT ?v PJOtrATJSS S*1<* RU3 PARTTY FrR;)P 

1 CLEANS n TT 
RFAD/WRT HTT ?! "PU AO^RFSSFP *0'! FyrsTE^T I'FVTCF. 

\ Ci.FA^S BIT 
RFAD BTT ? 4 K uf» OR 7 INTERRUPT RFQHFST 

RFAD BIT 2 r "* »P S OR d INTERRUPT RFQUFST 

RF.AH BTT ?6 *C f >» nc LOW 

Cr.F.ARKD OM PFGTSTFR *RITF 
RD/WRT ^!T ?S ^TSABLF, TRMSFFR ON UNCO^Kf C T \ u i f DATA 

WRT ONLY f*TT ?<) TSMIF it'n THU.S P1TTAM7F 

RO/WRT hTT V s -}? PT r.FVFL OF B*'h#7 A'JD 

RP/VPT «TT ■*.*-** PT LFVFX OF RW5 AM04 

18 19 ?l* 71 7 7 2 3 2* ?S 76 77 7* ;g j / 3 

TTMK BAO KS1^ C'P" urs BR** a" nrsvu.F [MI r p t jp 

1 3 2 U !■? .35 

VFL MIuMI .MM \ y J'-'l r,o* 1 

"A VTRWiTE RFfiTST^p 7S1!M 

rfPT ONLY BTT IS CMAMSF. ». : P» WFG 

WRT ONLY BTT H K.-'J f.Rr.F IPP WRAP AROlP-in 

"hyp 1 KG RkC.TSTf«S 7MW*«»7fV/7 7 

LOAT-FO VTAHTTS 21-3S 

BIT ?1 US VALIH BTT 

BTT ?/A IS }* BIT F^ST XfrRp FNABLE (F'/FK * W^rc^S h **' -P 1 i<K J ) 

RIT 1R IS WA^LF iipPfcR. TWO "ITS Of XFF.h 

BTT t» TS ^M. IV' rFMAMCF PAilSF FOR FVF.* AN" iVjf "F.^WY *'^IIFS 

PRAP VTf PTTS lf>*2h &MH 

HIT r ) TS PA^TVr, RAM pftRTTY CO OUTi-'D 0^ WFAH 

HIT 'A T* '/AMP P T T 

HTT 7 TS ^h B T T »'AST /km.- f.-uklf 

HTT ^ TS '^S&Wj.F fippu-R 7 MTTS 

f«.n s ts '^^^ , TF k ^^r^' *m':sf 

nn 1 \ S '< A ^ t A R r T Y 

i' *•<■;■>•' / -:;r- 



11 ADDRESS 16 15 14 13 12 11 10 2 10 

11 SYTE 
--HALF WORD 

UNIBUS ADDRESS BITS 16-H ADDRESS THE PAGING RAM WHICH SUPPLIES 
THE UPPER ELEVEN BITS OF 10 ADDRESS 



LF 



OBA-}> 



THE 11 5I0E OF THE UWTBUS ADAPTER RESPONDS TO EVERY MSyHC EXCEPT FOR ADDRE55E 
GREATFR THAN f»4K IF THE ASSOCIATED VALID BIT IS SFT AND THE PAGING RA* PARITY 
MAY BE PRESENT ON THE UMJRUS IF ITS ADDRESS IS BETWEEN 64 A*P 124K 

1JMIBOS DATA FORMATS PB PA 17 

U*IBUS DATA CONVERSION? ADD A B 

ADD 2 C D 

17 1ft 35 

1? WORD A B CD 



I/O REGISTER CONVERSION SM10** UNIBUS 

10 ADDRESS 18 35 

11 ADDRESS 17 %?> 
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UNTBUS ADAPTER WRAP AROUND TEST 

EI UBAt, 763000 jADR OF PAGING RAM FDR LOG ZERO 

DI 40000 (VALID), 140000(36 BIT, VALID) , 240000C 18 BIT f VALID) 

EI UBA#,7631Ui >ADR OF UBA MAINT REG 

DI 1 fBIT 35 FOR WRAPAROUND 

EI UBA#,ADR fLQAD MEM ADR TO BE WRITTEN 

ILOW ORDER 2 UNIBUS ADDRESS BITS ARE DISCARDED #WE ARE DOING 
PA 16 BIT WRAPAROUNpjCOO SAYS 8 BIT UNIBUS BYTE MODE OP NOT 
|C1 SAYS RH OR LH 

? EXAMPLES 3,,0aLH MEM LOC 

3,,2=RH MEM LOC 
3,,4=LH MEM LOC 1 
3,,6sRH MEM LOC ! 
DI XXXXXXX(DATA PATTERN) MILL LOOP THRU UBA TO MEM LOCATION 
EM MEM LOC >DID IT GET THERE?? 
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UNXBUS SIGNAL PIN FINDER 

ssszssxsssMssssasssssss 



UNIRUS 


BACKPANEL 


M9014 


CONNECTOR 


SIGNAL 


PIN 


PIN ASSIGNMENT 


NAME 


ASSIGNMENT 


JACK 


PIN 


::sz:5SS3:s:s: 


:as8s:sssss::ss8Zisssrss: 


zsssssssss 


AOOL 


BH2 


W •■ 


n 


A01L 


BH1 


Jl 


B 


A02L 


BJ2 


Jl 


J 


A03L 


BJ1 


Jl 


F 


A04L 


BK2 


Jl 


N 


A05L 


BK1 


Jl 


L 


AQ6L 


BL2 


Jl 


T 


A07L 


BL1 


Jl 


R 


A08L 


8m2 


Jl 


X 


A09L 


BMl 


Jl 


V 


AlOL 


BN2 


Jl 


BB 


AHL 


BM1 


Jl 


Z 


A12L 


BP2 


Jl 


FF 


A13L 


BP1 


Jl 


DO 


A 141, 


BR2 


Jl 


LI 


A15L 


BRl 


Jl 


JJ 


A16L 


BS2 


Jl 


RR 


A17L 


BS1 


Jl 


NN 


ACLOL 


Bri 


J2 


VV 


BBSY L 


AP2 


J3 


BB 


BG4 H 


BE2 


J3 


X 


BG5 H 


BB1 


J3 


T 


BG6 H 


BA1 


J3 


N 


BG7 H 


AVI 


J3 


J 


BR4 L 


BD2 


J3 


V 


BR5 L 


BC1 


J3 


R 


BR6 L 


AJF2 


J3 


L 


BR7 L 


AT2 


J3 


F 


CO L 


BU2 


J3 


NN 


CI L 


BT2 


Jl 


TT 


DOO L 


AC1 


J2 


B 


DOl h 


AD2 


J2 


F 


D02 L 


AD1 


J2 


D 


DO 3 L 


AE2 


J2 


L 


D04 l, 


asi 


J2 


J 


DOS L 


AF2 


J2 


R 


D06 L 


AF1 


J2 


N 


D07 L 


AH* 


J2 


V 


D08 L 


AH1 


J2 


T 


D09 I. 


AJ2 


J2 


Z 


DIO L 


AJ! 


J2 


X 


Dtl L 


AK2 


J2 


DD 


D12 L 


AK1 


J2 


BB 


013 L 


AL2 


J2 


JJ 


D14 L 


AH 


J2 


FF 


D1S L 


AM2 


J2 


NN 



GND AB2 THE FOLLOWING PINS 

GND AC2 ON Jl J2 J3 ARE 

GND AN1 GROUNDED 

GND API A SS HH 

GND ARt C U KK 

GND AS1 E W MM 



GND 


ATI 


GND 


AV2 


GND 


BB2 


GND 


BC2 


GND 


BD1 


GNO 


BE1 


GND 


BT1 


GND 


BV2 


INIT h 


AA1 


INTR L 


AB1 


MSYN I 


BV1 


NPG H 


AUt 


NPR h 


AS2 


PA h 


AMI 


PB L 


AN2 


+ 5V 


A A 2 


+ 5V 


B&2 


SACK h 


AR2 


DCL.0 b 


BF2 


8S¥N L 


BUI 



H 


y 


PP 


K 


AA 


55 


M 


cc 


UU 


P 


EE 




Jl 


VV 




J2 


TT 




J3 


DD 




J3 


RR 




J3 


Z 




J3 


FF 




J3 


LL 




J3 


D 




J3 


B 




02 


LL 




J2 


RR 




m 


* 




m 


m 




J3 


TT 




J3 


VV 




J3 


JJ 





eg/?-? 



L_ 






5WtTCHet> - 
CUTLETS 
\70VAC 






PJLOT 
COWTRO. 



LAC 
«*J 



OPP 
oREM 

CM 



LrH 

SOPPL-Y 
(H7l^ 



+5V 
fl2V 

■-15V 



^uo^efi^. 



A 



FtZ£>k>T 



Simplified T5\©ekT?ia^<*** 



[S Atl K 



i fm 



H7GS 

poWE(5 

t>UPPUV 



AC INPUT e>OK 



CBt 



PILOT 
COMTt2£>i- 



PAN 



Ac I 



J20 
YAC 



PAN 
Z 



I 



IZO 
VAC 



120VAC 

TRANSFORMER 
ASSfcMBL-V 



26 

VAC 



f !5V -•- 
A£ld~*» 
t*LO— -■ 



LT£ -*- 



■H5tf -*-- 
-I5V- 



+5V — - 

4Ut> -<r- 



+5Y -«- 



GUP-*- 



PI5T«2I8. 
fc£>AK.T> 



/Vor v££tFtet> 



PS-/ " 



/ 



+!5V 



-P-Z8VAC 



+ I5V 

H745 



+5V 

H744 
-*-28VAC 



+5V 

H74^ 



iMPur : 



Lri Tovwek: supplV (Y/7(3c>r) 



90- (Z8 VAC er- Igo- Z5<a VAC 

47- &3 dz. 

|ZA @ IZoV ryjr^flj ir*<X^iwW'Vi/l current 

Ik A WlAfci WM^Vfl 



OUTPUT'- 



V A P-P Md>ii>e * 

+ 5.0 o-ZS 5o W V 

+ 5.0 0-10 5o mV 

+ 12.0 0- 10 126 m \/ 

- 5.0 o~ 1 5& mV 

- 15.0 0- 2 150 mV 

exceed tolerance UiH- Tolerance -G>r- a|C *>ufpuK 
is ± 1. 5%. V 

BACKUP! 

The LK Interfaces u/l+h a T>ec 48V "fcafferj PacJL. 
SO secett<A<» ef b^ckop are -pnovf^cl -ft>r: f-5.ov//zSA 
"♦MZ-Gv/loAj omc\ -5-oV/lA. 1 "5At}eri» urill vW 

T^e -jDllciuinA ccnc{i'(-vcAS caiAt>e batlera ^U<>covivi<fc+ 

b. AC Lvvie not Iouj. 

c- *>& second backup e*pAre4. 

cl» L^>uj baiWrv) volVaAe. 

6- £>t>er> Circuit brewer: 

Power, f^il. signal' ^Il2> 

U-pcn removal £^ Ac input, fairer fail does* rift <*v>~{rue 
( '©Vfcl-fe^ {cr 14- lt> *Y\sec. The sniped" <sf fke ^LM 



tff-fer foujerfktf ts asseirfedl. Lir>£ \fo(f<x^ in+errupl 



OvERu>At>: 



<9ve*W<A f >"<>•/* ; <i4c*/« 6 f r*{e<4 **tpu* load) is 
curreni (iwu-M -ft> lo(+Cuvn 10% cf raieJl Curreui 
^a shoci Cincaif ^ondUHioru "Removal <*f 4^ 
-\oajJJ; corvUfis^ ccuL^e^ recovery -from overload- 

<5vervf^(+ftSic <f>!lo'/c; < (26% d {? ^mtnaJl oulpicf) is 
ccciA>b<xvri?d. Crcao bar- reacts u>rBur> So M sec. +c 
uaa.vu.wmaam. 2-xv^ec ©vervcltzxhe i>ui>e. "Re^^ver^ 
i^ ef{Me<$ b^ sm&y\l\.(\A1\j cycTHma off H^n <d/u. 

Thervu<*l e>lud:4ctuv\ is yravidtA- 

Output «£eqoeNCiM<v. 

-5.cV wasf exceed w»a^iu"U^U <©f 4-0V fc>e^>re -H2.o</ 
+uv^r\s c*v 

+~lZ.oV vujuisi drop {t> le££ "Hvcu\ 1.cV fc>e{«>re Ull 
\m&&ua^kcU. <9^ 1ta> ~S-OV is (ess +har, 2-oV 

Xf -5.0V t^> £.l\©rt <^ircjui+e^ the tR-oVw i<> 
c^d>u) barred. 



7Y-3 



DEVICE ADDRESSES AND VECTOR ASSIGNMENTS FOR KS1G 
DEVICE » ADDRESS VECTOR UNIT BR LEVEL JUMPERS/SWITCHES 



RHll 

RH11 



776700 
772440 



■ ••■■■••■iip**ffaB<iii««a9«B< 



LP20 
LP20 



dzu 



775400 
775420 



760010 
760020 
760030 
760040 
+10 ETC 



254 




1 




5 


224 




3 




5 


• *• 










750 




3 




4 


754 




3 
3 




4 


340 


5 


350 




DITTO 


DITTO 


360 




FOP 


THE 


REST 


370 








A/3 


+ 10 


ETC 









A/1 ON V/4,5,6,0FF 
A/2 ON V/2, 4, 5, 6 OFF 
A/1,2 ON V/3,4,5,6 OFF 
ON V/2, 3,4,5,6 OFF 



KMCH 1 760540 540 A/3,4,6 OFF V/1,2,5 OFF 

2 760550 550 A/i,3,4,6 OFF V/2, 5 OFF 

+10 ETC +10 ETC 
NOTElLOWEST ACCEPTABLE CS REV D, 

NOTElEACH BACKPLANE SLOT CONTAINING AN M8204 MUST HAVE WIRE CA1 TO CB1 REMOVED, 
SHOULD THE MODULE BE REMOVED FOR ANY REASON THE WIRE SHOULG BE REINSTALLED TO 
INSURE THAT THE NPG SIGNAL WILL BE PASSED ALONG THE UNIBUS, 



DUP11 



A/4,5 OFF V/2 OFF 
A/1,4,5 OFF V/1,2 ON 



1 760300 570 

2 760310 600 
+10 ETC +10 ETC 

tfOTF;LOWFST ACCEPTABLE CS REV F. STANDARD FACTORY SET JUMpERSCFOR BELL 201 
C0MPATABILITY)ARE AS FOLLOWSlWl IN W5 OUT 

W2 OUT W6 IN 
W3 IN W7 IN 
W4 IN 



A?/SC- / 



1 EXTERNAL PEGISTERS 

TO ACCESS AN EXTERNAL REGISTER THF EXTERNAL in INSTRUCTIONS GENERATE 
♦ AN EXTENDED 30 BIT ADDRESS *H1CH IS USED AS Ah in ADDRfSS.BlTS 14-17 ARE m 
CONTROLLER NUMBEHS A*D HITS 18-38 APE USED AS THE REGISTER ADDRESS, AN 
EXTFNnED AnnPFSS TS RFOUTRKD TO ADDRESS CONTROLLERS OTHEE THAN ZERO, 
I f" THE PUUQfih'nrP MUST USE INOFXJNG OR INDIRECTION TO m.ID THE bESTKFP 
EFFECTIVE ADDRK5S. FOP EXAMPLE , Tti WRITF THE FIRST CONTROL STATUS REGIS!*-* 
IN THE RH11 WITH A WRITE FUNCTION CODE OF 61, ASSUMING THF PH11 IS ON THE 

> FIRST 1U CONTROLLER .THE PROGRAMMER COULD EITHER 

1/wRTIO AC/OfXR) WHERE XRC1NDEX REGISTER )CONTAI N5 1, ,776700 

Am! 1 AC CONTAINS 61 OR 
» 2/WPTln ACODRPCSl WHERE THF LOCATION PRPCS1 CONTAINS l,77b7O0 

AMD AC CONTAINS 61 OR 
3/*RTTp AC»77«i700[«P) WHERE XR CONTAINS THE COmT I IN HITS 14-17 

> kti ADDRESSING SCHEME SUCH AS THIS COULD BE USEFUL FOR USING COMMON 
CODE AMOUMG DIFFERENT 10 CONTROLLERS, 

bYTE INSTRUCTIONS KILL TRANSFER ONLY « HITS OF DATA FROM THE LSB'S OK AC, 



CURRENTLY THERE ARF FOUR SLOTS ALLOCATED FOR in CONTROLLERS , THESE ARF NOV" 
UJUSlis ADAPTER MODULES .THE CONTROLLER NUMBERS ARF HARDWIRED ON THE rtACKP 



LA'Jt, 



SLOT 


I/n CO 


NTROLLEP* 


19 


1 




17 


? 




lb 


3 




15 


4 





EXTERNAL REGISTERS BIT FORMATS 



UBA PAGING RAM In ADDRESS 7 b 3000-78 3077 



) 00 01 02 03 04 05 06 07 OB 09 10 'i__ # .iJ„ .l!..».i!...-i!„ + .i! — + .11 — # 

* Lr.if.-mxi # + ♦ * ♦ — --♦ * * + * * + * * 



AC.7630XX #.« — - + ..-..♦- 



]H 19 20 21 22 23 24 25 



2 b 27 28 29 30 31 32 33 34 3b 



■ •♦ 






.#,..-* + --..» + --..--»----- + ----- + -• 



• -># 



• HAINTIKN16 !EN3f, (VALIDi< -hOT USFDOK P AGE B I TS "-^;^ - ^^H!--«I"!. 

00 01 02 03 04 Ob Ob 07 OB 0^ ^..12 ^ . 1 1 • . * . 1 ^ ♦-! «-♦-! -- — 1 ---♦« ---♦« -«* 

AC,7h30XX « ♦ ♦ ♦ + * + * * * + ' 

,8 19 20 21 22 23 24 25 + 2^ # J»^ ^J" ^^^W ..^ — -21 ♦-if •--- — -i *--- - 

:;;r»;;rir™rio:™««»--««-«'--^^ - >* 






+ «-»— + ♦ * ♦ ♦ * ♦ + 



d.m d.uttv qtt MAINT MAINTENANCE PAUSE FOR EVEN/ODD MEM WHITES 

li\l I IaEJP I?"* 2 BITS n* UNIBUS T«A*sr* B S ™ >l ^ABLE 36 BIT FAST MODE TRANSFERS 

VALID VmYb VALtE 2 B1 ' " RDPAH PAGING -RA* PARITY COMPUTED ON READ 



UBA STATUS REGISTER 10 ADDRESS 7*.»100 



'I" 1" 20 2) 22 23 24 25 + 26 27 ^ ^..^'l!.,,.™.-*--! — "..I."-.*-".-*--- — 

wptio(7 13 , :r™;r;;;;;r;.;;;:r^i;«"»««^ 

i« »» 20 2, 22 23 24 25 26 # 27 2! — *.:!—— 22 — *--! — * --- — -*- — *-«- — *- — - 

RDmf7i2) :'Ti;y'ii»vTli:~':"»] 4 : ' ;; "*' ; :!i i :::! T :\.!!j«"-J ;:::::*--::::::::.:~:-::""-J»»- 

1B p/w TIM UNI BUS ARBITRATOR TIMEOUT-NO SACK IN 5 MICRO SEC-CP ADDRESSED NON EXISTENT DEV BEG 

OR DEV ADDRESSED NON EXISTENT MEMORY 5 CLEARS THE RTT ...... rik . RS TH K BIT 

)9 K/w BA n BAD MEM DATA ON NPP TRANSEf.R-MASTER WILL TI«E OUT uh BAD MEM DATA IF 23 SET-WRT CLEARS THE BIT 

50 p yw PAP KS10 BUS PARITY ERROR-WRITE CLEARS THE. bIT 

2i p/w NED CPU ADDRESSED WON EXISTENT DEV1CE-WPT CLEARS THE bIT 

24 PONLY INT H INTERUPT REOOEST ON RRb UP BR7 

25 PONLY INT I. TNTERUPT PEOUfcST ON 6R5 nP BH4 

26 RONLY PWP I, AC LOw OP DC LOW-CLEARED ON REGISTER -WRITE 

28 p/w OXER DISABLE TRANSFER ON UNCORRECTABLE DATA 

29 *nNLY IITNIT ISSUE UMIBUS INIT 
30-3? P/w PIN PI LEVEL OF BRfc,BR7 
53-35 R/W PIL PI LEVEL OF BP4»BPS 

UBA MAINTENANCE RFC 10 ADDRESS 763101 
» Ih ,9 20 21 22 23 24 25 26 27 + 28 29^ m l° mmm . m l\ mw , .!!„.."- — "» +----- * 

♦ * *""";ii;;zii!i;srisEo"i"--"*------------- >«cnprgjewrap* 

* n::::;:::::"::::;":.i+ ♦ ♦-— -♦ ♦ + ♦ — — * ♦ ♦ * 

WOMLY BIT 34 CNPRG CHANGE NPP REG 
1 WONLY BIT 35 EWRAP ENABLE NPP "PAP AROUND 

1 MEMORY STATUS REGISTER in ADDRESS 100000 



* 



i 



* 



^"^SrT-iIThm"^* ERROR ADDRESS, THE FCC CODE AND THE TYPE OF ERROR FOR THE FIRST ERROR DETECTED. 
ITOO.THE FRPOP HOLD BIT, MUST BE CLEARED TO ALL"* Tw* MEMORY TO CONTINUE AND Irir CAPTURE THE 



T 

B 

NEXT ERROR IN THE STATUS REGISTER, 



* °° "I 02 Hi 04 Ob 06 07 OR 09 ,0 + 11^ #< .i^. + -i!-,.i!-».i-- + "-" + .----* 

"^■""^""rtr^^r^^t^r'r^n'r^o't'cio'rcorl'c^ I COl *PFAILi I lADPl4#ADRlblADPib|ADRl7# 



tHOLD JHAD DiR EPP.P ERRJECCONl CP * C40 i C20 I CK) * C04 J d>2 I C01 *PFAILJ 1 



* 

} *.---- + + • + + + + 



■ + « 



i« " 20 ?) " 23 24 . ? 5 ---.-?:„..!I-. + j:.- + .!!...,!:.. + -Ji--*."...-"-- + -™-». 



IdMrIIdM^R^M^UA^ 



no 


hol.n 


MMCS 


EHH HOLD 


01 


HAD n 


V, MC4 


1JNC0R KRR HfiLP 


02 


p ERR 


MMfO 


PEE V P « 



SFT ON ERROR CONDITION DETECTED BY CONTROLLER-CLEARED WHEN WRITTEN 

SET SAYS ERROR IN REG WAS UNCORRECTABLE 

REERFSE EPP SET S.b USEC AFTER COM/ADR IE NO DATA PECIEVFD. CLEARS ANY 

CYCLE TN PROGRESS AND REFRESHES THE MOS APR AYS .CLEARED WHEN WRITTEN OR «H, 



03 P ERR MMC7 PARITY ERR ASSERTTED MMC RECIEVED A PARITY ERR ON THE KS10 BUS, SET 

BY WRITING t TU bIT 3|CLEAREl) BY WRITING TO BIT J OR MR. 

4 FCCHN MMC3 ECC ON THE ERROR CORRECTION LOGIC IS ENABLED WHEN DN.wHEN OW ERRORS WILL STILl. BE DETECTED 

BUT NO CORRECTIONS MADE. TURNED ON BY Mk OH 10 WRITE TO BIT 3S OF THh STATUS REG 

05 CP MMC4 ERR CP PARITY BIT OF THE CORRECTION CODE 
Ofe C40 MMC4 ER» C40 CURR CODE BIT C40 

07 C?0 MMC4 ERR C20 C0RPCT10N CODE BIT C20 

na rio MMC4 EPS CIO CORP CODE BIT CIO 

09 C04 ^MC4 ERR C04 t'ORR COOK C04 

10 Cn2 MMC4 *%* Cf)2 C0HH CDDE PTT co2 

11 C01 «MC4 ERR COJ CORR CODE BIT C01 

12 P FAIL MMC5 POWER FAILEP SET IK MEM HAS LOST POWER OR BATTERY BACKUP FAILED .CLEARED WHEN WRITTEN, 

13 1 UNUSED ALWAYS ASSERTED 

14-3b ADPXX MMC« ERR .ADR14-35 BITS 14-35 Of THE ERROR ADDRESS REGISTER, 

IADDRESS BITS 

14-16 SELECT CONTROLLER 

17-19 SELECT ARRAY BOARD 

20-21 SELECTS ONE OF FOUR WORDS ON THE SELECTED BOARD 

22-2S 7 PO" ADDRESS LINES 

29-35 7 COLUMN ADDRESS LINES 



J 

$ 
J 
I 

# 

i 
I 
I 



RHH PP44/J/A PEGISTF* BTT^ORMAT 1 ! J I I » MJNIBVSi 



MftURSDCT. IRH11 1 1 1 ! } } | j | , { j t i 1 {ADR l»»0TE 
ADR IPR1NT 1*AMF ! J - ! • l ........1 ._..-.-,.-------.--- 

™: " :;r":;r"T;;""T»"";r""i;r"";r":;r"i;r ^ «^ t3 i i3 >_:^„;;:_;?:„.; : 



■; ; -— - T — T -- ,,,,,, i ■ «_____i_.„.i i i i i 1, 




I"" ";;;;:";"»"" !,P, ^n l«™ !pGF «,XF MPPF !OP^_nP_^lCL R ^!PAT_rBAI_!U2^_lUl_^»u ; ^j : - :i:: 

:""^7^r""TJ^*""T,"cT""TDrM""inPR" , *"pRY""Iv"""lDEl IDL64 SGRV IDIGB 1DF2? 1DF5 J77b7l21 

01» 1PG6 IBPDS !ATA !EPP iPTP JMOL !" B L LST ! POM »pp PRY JVV ,u ^ ^ ^ J a 1 J. 1 I 




> w • w « 



wSri^r";;^";;""™"^^ 



0ft 1KC" JRPDT JWPA !TAP IMOH I* IDft; ; in "' *"*" * -' * ' • " * " . ....... ._... — .- — — -- — ------------ 

i;:-T;;r":::srT; — i; — j: — j; ir— t; 7:-~TSj;rT«;r«s;r7s;;rjSwr«5:r]SMrp«"iJSJr{;;»Ti;j 

Mrpr--;;;w;j;c;«!r-'7 

ir^r"!^;!"""""*"""""*""""""^ » 

"^PEr^c!^^"^!^^ Z'.7r.k0/**m — PHH PEGISTER 

RFST STORED IN HRTVF . 



RH11. RM03 REGISTER BIT FURMAT ,„.,,„„«=, 

ADR INAME JLOC I 1 1 1 1 ^ I ^ » I [ [ » ^ [ l m „..„.;„„_„ 

> l!""I*"""*"" |2o""""l2"""l2a"""f23 124 l?b 126 }?7 {28 129 U«> HI 13 2 U* 1*4 » 3b » » 

MBuST I r"ci5r"cMr"ci3»""ci2l""ciil"ciOI C09! C081 C07J COM CObi C04J COM C021 c01 i ^JJi I 

Oo""lRMC5l"7 Isc"""!TRe""mCp"Io IDVa"7p5El" 1AJ 7 1A16 1RDY "iJE IF* IF3 1F2 in IFO ^° M _^I!I--iil!i! — 

> H""iRMw""I IwCl"IwciriwCir"wc"""wCiriwCl"IwCo"7wC08"lWC07 JWCOfe JWCOb IWC04 1WCOJ 1WC02 1WT01 IWCOO 1 7 7b7 W 2 1 R ^ W ___ 

II"'!!^""!""'""^"!^""^!^!!^"! IBAOb ' |BAO-> JHA04 JBA01 * RAO ^^A0^|BA0O^H7h7O41R/W 

05"""rMDa"I 10 10 " 10 7"""7taq"7t7o"7™oi"7"""7o" 10 1SA1* JSAOfl 1SA04 ISA02 »fj^ ^l!l!*i!il! 

» ir"'lRMC8"l lDL"""^c"""pE"""NED"""NE""lPG""lMXr JMDPE {OR* II* JCLK 1PAT 1BAI 102 JU1 JUO^ l^*^i!!i!!i!! 

Ol""lRMDs""l Iat""IeRr""Ipi"""md" JWRL 1LBT S PGM JDPR 1DRY 1VV 10 10 10 10 10^ ^^^^^l!!!!!! 

o""|RMERl" 7ne"*lUNr"l0p""|DT""lWL""»IAr P M0""lHCR"I^ 1FEP 1PAR S R ^_ * ^ R _^F^ H 7b7 1 4^R/* 

» oT"7rmAs""7 Io 7o JO 10 "o 10 10 Io""|ATA7"lATAriATAb 1ATA4 IATA3 JATA2 JATAl * A™^^™^™! 

07""!rMl""I "o 10 10 To" To lSCl"|8CB""l5C4 1SC2 JSC1 JO }0 10 JO 10 ^10 i"««i- 

""*1RMDb""i lDHl"lOB14""DM"jDBia"|DBll"|DBlo"inB09 1DB08 JDB07 JDB06 JDBU5 JDB04 1DB03 IDB02 JDB01 JDBOO 1 7 ?^2 1R 

* o""IrmmRi"i Ioc""7I«Z""iERl""7rEXc"iESRc"|PLFs"IeCRC JPOA 1PHA JCONT IPS 1EFCC |WD 1 LS JLSfcT 1DMD !77b724JR 

••"j j*' , ' , JDBrLKi0BENMDEBr!MSTOp!MCLr!yR^ , lMrjRny|M^ 10W ^76724^W 

o""7rMDt"7 7o 7o 7mOh"7o""7dRo"7o 7o 7dT8 "7dT7 1DT6 1DT5 1DT4 1DT3 1DT2 IDTl »^T0^^ J 776726^R 

* 7o""7rMSn""7 7sBOOo7s400o7s200<i7s7oOo7s800^ 7siOO 18B0 IS40 1S20 1S10 ISN08 1SN04 »»N02^ 1 f*°* ^1!"!!!! 

77"7rmof"7 7o 7o 7o 7fmt"meci""7hci""7o " iu ioff piw jo io io jo ^10 »o i"-I!!i-i! 

12"7rMDc""7 7o 7o"""7o""""7o To"" To"" To " "lDC512inC2f)61DCl28{DC64 iDCife IDCOB SDC04 1DC02 JDC01 l77b734tR/W 

> 7""Trmhr"T To T" To To To To To T "T "T "T "T o"T ""i.I~2.iII"-.i ..illtll-i------. 

14""7RMMR2"7 7REorTREQriT™im"7cCTAGlC^ JBBJ 1BB2 IBBl ^ M ^I!I«« ■ 

7r"7RMER"7""""7o 7sk7"7ope""7ivc""7lsc""7lbc""7o To"" ioevckio " io io l0p l mm ll mmmm ll l° m iII!I!!!i!i-„.. 

1 16*"lRMECl"1 7o 7o 7o 7p4O9MP20487p1O247p512"7p?S6 1P128 |PM 1PJ2 JPlfe 1P8 1P4 1P2 IP1 ^™™!i! 

17""7rMEc"7 To""""To""""T""""To""""7o""""7pAt777pAt7o7pAt"7pAT8 IPAT7 1PAT6 IPATb IPAT4 JPAT3 IPAT2 IPAT1 l77b74e.JP ^ 

TT«""TrmbZe"T To To""""To To To To To To """"^p HH""I*!°IIIH!l-Hi!--i*ilI-i-i---iIItI--i-i--. 

» """RMCS"T Tap""TdPEhITdPELc"TZcEHiTwCELoTdBl""To 7o To""""TTe"""To 7o ">P«3»Il»CK21lPCMlIPCK0l77b7b21R/W^ 

SHARED"RFGlSTEp""r75ZcT3,C10-COb IN PH11 PEST STORED TN PPTVF * --«RHH REGISTER 

) 



1 



RM03/RP06/RH11 REGISTER BITS IN PLAIN ENGLISH-REFEP 



■ ■•■■■••■f«f«! 



I»«»«B«I«I»»W»»»«»"»< 



30VU 

35VF 

A 

ABS 

ACL 

ACU 

AOE 

APE 

ATA 

BA 

BAI 

BBX 

BIT 

BLC 

CC 

CCTAG 

CHTAG 

CLR 

CONT 

CSF 

CSU 

DB 

DBCLK 

DBEN 

DBL 

DC 

DCK 

DCL 

DCU 

DEI 

DEBL 

DEN 

DEVCK 

DF20 

DF5 

DIGB 

DL64 

DLT 

DMD 

DPE 

DPEHI 

DPELO 

DPR 

DRO 

DP* 

DT 

DTE 

DVA 

EBL 

ECCE 

ECH 

EC I 

ECRC 

EECC 

ERR 

ESRC 

EXT 

F 



CYCHNDER SELECT TAG 
HEAD SELECT TAG 



30 VOLTS UNSAFE 

35 VOLT FAILURE 

UNIBUS ADDRESS EXTENTION BITS 

ABNORMAL STOP 

AC LOW 

AC UNSAFE 

ADDRESS OVERFLOW ERROR 

ADDRESS PARITY ERROR 

ATTENTION ACTIVE 

BUS ADDRESS 

UNIBUS ADDRESS INCREMENT INHIBIT 

BUS IN LINES -FUNCTION DEPENDENT ON TAG LINES 

DiincT 

BURST LOCATION COUNT 

CURRENT CYLINDER 

CONTROL SELECT OR 

CONTROL SELECT OR 

CONTROLLER CLEAR 

CONTINUE 

CURRENT STNK FAILURE 

CURRENT SWITCH UNSAFE 

DATA BUFFER 

DEBUG CLOCK 

DEBUG CLOCK ENABLE 

DOUBLE WORD OPERATION 

DESIRED CYLINDER 

DATA CHECK 

DC LOW 

DC UNSAFE 

DIFFERENCE EQUALS ONE 

DIAGNOSTIC EBL 

DATA ENVELOPE 

DEVICE CHECKCDC OR HEAD SELECT FAULT) 

DRIVE FORWARD 20 INCHES PER SEC 

DRIVE FORWARD 5 INCHES PER SEC 

DRIVE TO INNER GUARD BAND 

DIFFERENCE LESS THAN 64 

DATA LATE 

DIAGNOSTIC MODE 

DATA PARITY ERROR RECIEVED 

DATA PARITY ERROR*ODD WORD 

DATA PARITY ERROR EVEN WORD 

DRIVE PRESENT 

DRIVE REQUEST REQUIRED 

DRIVE READY 

DRIVE TYPE 

DRIVE TIMING ERROR 

DRIVE AVAILABLE 

END OF BLOCK LEVEL 

ECC ENVELOPE 

ECC HARD ERROR 

ECC INHIBIT 

ENABLE CRC OUT 

ENABLE ECC OUT 

ERROR 

ENABLE SEARCH 



EXTENTION 
FUNCTION 



fftfc - 5" 



FEN 
FER 
FMTi h 

GO 

GRV 

HCE 

HCI 

HCPC 

IAE 

IE 

ILF 

ILR 

IPCKX 

IR 

IVC 

IXE 

LBC 

LBT 

L5 

LS&T 

LSC 

LST 

MCLK 

MCPE 

MDF 

MDPE 

MHS 

MIND 

MOCYL 

MOH 

MQL 

MRD 

MS 

MSC 

MSCLK 

MSE 

MSERR 

M5TPD 

MURDY 

MWP 

MWR 

MXF 

NBA 

NC 

NED 

NEM 

NHS 

OCYL 

0E5 

OFF P 

OM 

OPE 

OPI 

OR 

PAR 

PAT 

PATXX 

PDA 

PGE 



FAILSAFE ENABLED 

FORMAT ERROR 

16 BITS/WORD FORMATCMEANS THE SAME AS FMT22) 

FORMAT 22 SECTORS 

PERFORM OPERATION 

GO REVERSE 

HEADER COMPARE ERROR 

HEADER COMPARE INHIBIT 

HEADER CRC ERROR 

INVALID ADDRESS ERROR 

INT£RUPT ENABLF 

ILLEGAL FUNCTION 

ILLEGAL REGISTER 

INVERTED PARITY CHECK BITS 

INPUT READY 

INVALID COMMAND 

INDEX ERROR 

LOSS PF BIT CHECK 

LAST BLOCK TRANSFERRED 

LAST SECTOR 

LAST SECTOR AND TRACK 

LOSS OF SYSTEM CLOCK 

LAST SECTOR TRANSFERRED 

MAINTENANCE CLOCK 

MASSBUS CONTROL BUS PARITY ERROR 

MAINT DRIVE FAULT 

MASSBUS DATA BUS PARITY ERROR 

MULTIPLE HEAD SELECT 

MAINTENANCE INDEX 

MAINT ON CYL 

MOVING HEAD 

MEDIUM ON LINE 

MAINTENANCE READ 

MAINT SECTOR PULSE 

MAINTENANCE SECTOR COMPARE 

MAINTENANCE SECTOR CLK 

MOTOR SEQUNCE ERROR 

MAINT SEEK ERR 

MAINT SEARCH TIME OUT DISABLE 

MAINT UNIT READY 

MAINT WRITE PROTECT 

MAINTENANCE *RITE 

MISSED TRANSFER 

NOT BLOCK ADDRESSED 

NOT CONNECTED 

NONEXISTENT MEMORY 

NON EXISTENT MEMORY 

NO HEAD SELECTION 

OFF CYLINDER 

OFFSET INFORMATION 

OFFSET DIRECTION 

OFFSET MODE 

OPERATOR PLUG ERROR 

OPERATION INCOMPLETE 

OUTPUT READY 

PARITY ERROR 

PARITY TEST 

PATTERN 

PACK DATA AREA _ 

PROGRAM ERROR /1/.SC— On 



PGM PROGRAMMABLE 

PliA P/lCX-iiELAXieR AREA 

PIP POSITIONING IN PROGRESS 

PLFS PACK LOOKING FOR SYNC 

PLU PLO UNSAFE 

PS PROM STROBE 

PSEL PORT SELECT 

PSO PACK SPEED UNSAFE 

PXXXXX ECC POSITION REGISTER BITS 

R&G RUN AND GO 

RAW BEAD AND WRITE 

RDY READY 

REQA REQUEST ON PORTA 

REQB REQUEST ON PORTB 

REXC RECIEVKD EXCEPTION 

RMR REGISTER MODIFICATION REFUSED 

SA SECTOR ADDRESS 

SBD SYNC BYTE DETECTED 

SC SPECIAL CONDITION 

SCG SIGN CHANGE 

SKI SEEK INCOMPLETE 

SN SERIAL NUMBER 

SXXX SERIAL NUMBER 

TA TRACK ADDRESS 

TAG CONTROL SELECT TAG 

TAP TAPE DRIVE 

TDF TRANSITIONS DETECTOR FAILURE 

TEST COMMAND SEQUENCER IS BRANCHING 

TRE TRANSFER ERROR 

TUF TRANSITIONS UNSAFE 

U UNIT SELECT 

UNS UNSAFE 

UPE UN1BUS PARITY ERROR 

UWR ANY UNSAFE EXCEPT READ/WRITE 

VUF VELOCITY UNSAFE 

VV VALID VOLUME 

WAQ WRITE AND OFFSET 

WC WORD COUNT 

WCE WRITE CHECK ERROR 

WCEHI WRITE CHECK ERROB-ODD WORD 

WCELO WRITE CHECK ERROR»EVEN WORD 

WCF WRITE CLOCK FAIL 

WCU WRITE CURRENT UNSAFE 

WD WRITE DATA 

WLE WRITE LOCK ERROR 

WRL WRITE LOCK 

WRU WRIRfc READY UNSAFE 

WSU WRITE SELECT UNSAFE 

ZDT ZERO DETECT 



wsc~r2 



MBUSt ! 
ADP l>*A w E ! 



HHI1 TM02 REGISTER BI1 FORMAT 
1 I ! I 1 ! 
! I ! J I 



■ S3TE 



if ! 1 • 

MPD5J I i 

I I * 

5)0 J CONTROL 1 1 

01 J. STATUS ! 

32 JFRRftfi 1 



•2P 



Ct5 



I 



6TA 



jrOR/ 

!C*C 



?1 122 12-1 !24 12*> 12b 

r 1 4 1 C 1 3 1 C i 2 i CHI CM1 C** 

i J ! ! i 

I ! 1DVA# J < 

E&R J PIP J^ni, JWRI, jLOT JN'C 

lU'ip !OPT !DTE 1NFF 1CS/ 1FCS" 

i ! J 1 HTM ! 



2 7 128 120 S3C 1 !31 132 133 134 

7 " •" i i j i 

....... ^ ^ ^ ^ ^ ^ 

OPp"""py" !SSC I PES JSDWN 1IDB 1T M IWT 

*SG JPEF/ IINC/ 1DPAR IF^T 1CPAR IP M H 1II.R 

JLPC !VPE ! 1 1 1 ! 



135 1 

l can! 

1 1 

JF«/Gi)» 

1ST. A J 

1ILF ! 
1 i 



. 3/W 



(S3 JMATMTFNA>CF I JMDFS 

34 JATTENT10" ! IMC 

05 JFRAMF. CO'INT I !FC15 

016 inPTVP TYPF J JNSA 



jy C F7 J^HFe ! M nF«. IMDF4 JMnF3 JMPF2 1MRF1 IMDFd 15WC l«C JMOP3 JM0P2 JMOpl 
^"""""""n""""^""""^""""^ l»JC 1ATA7 SATAfc IATA5 JATA4 JATA3 1ATA2 

'7Fc7"irciriFCi""Frii"iFCi"ircc"ir:^8":rc?7 jfcs6 ifc»5 ifcm ifc»3 iFce»2 

'"tAp"""oh""i7"ch"Idp""iSPR l«C !< n " VE TYPE 00 " 0B ' 



JMOPP 
1ATA1 
JFC«M 



l** 1 1 
iATAv* ! 
JFC00 ! 



JR/U' 
jp/w 
■IR 
1R 
1R 



07 JCHEC" CHARACTER. INC 

07 ICHFCK C^APACTFP INC 

11 1T4PF C0NTB0L1 IACCI 
III! 



INC 



INC 
1 "C 



JNC !NC INC IC»CP 1CPC7 JCRC6 1CRC5 SCPC4 1CRC3 1CPC2 
'7nc""""nc""Inc" 1DT4 PJDT7 JDT6 1DT5 1DT3 1DT9 IDT1 



1CPC1 
1DT8 



ICPC 1 1NPZ 
!OT2 1 PE 



"f"s""ItCw"*!EAO INC !DEN 1DE« 1PE* JFMT 1F"T IFMT 1FMT 1EV 1SS2 
I " , joTE I 13 11 !* 1SEL3 1SEI.2 ISFL1 ISEL0 IPAR 1 



1SS1 1SS0 ! 



JR/W 
1 



10 {SERIAL NUMPEP 15*115 



7s"'14"lSN13 JSN12 !5N11 1SN1P 1SN09 (5N0S JSN37 JSM06 1SN05 1SNH4 1SN03 1SNI?2 ISNtfl ISM* 1 



• HAPD^IPF." SET 



/•'Jc- £ 



MAGTAP REGISTER BITS TN PLAIN ENGLISH 



NAME HIT* npifil'-' DESCRIPTION 



7 CHANNEL UNIT -NEGATED ON <TH DRIVF JP POWER LOSS 

ACCELERATION-SET WHEN TRANSPORT Nr*T ACTIVFLY READING OR WHITING 

ATTFMTION ACTIVE-ATTN L INTERFACF SIGNAL AS5FRTED 

ATTENTION SUMMARY PSEUDD PEGISTER(1 HIT PER TM02) BITS 

BEGINNING OF TAPE 

COORECTARLE DATA ERROR(PE)OR CPCC PFAD DOFS NOT MATCH COMPUTED CRCC(NRZI) 

CONTROL BUS PARITY-UCORRFCT PARITY DETECTED 

QBCC BITS FOR LAST TRANSFER 1*1 NRZI MODE 

CORRECTABLE SKEW(PE) OR ILLEGAL T»PE "AKK(NRZI) 

SPECIFIES TAPE CHARACTER DENSITY 

DAT* BUS PARITY EPPOH 

r>PTVE PRESENT-HARDWIRED SET 

DRIVE REQUEST REQUIRED-NEGATED TO INDICATE SINGLE PORT UNIT 

DRIVE READY-TMO? AND SELECTED TRANSPORT READY FOP COMMAND 

DEAD TRACKS-TRACK MAY HAVE DROPPED ONE OP MOPE BITS DURING THF TRANSFER 

DRIVE TYPE tMJ«TUl6 M12"TU45 

DRIVE TIMING ERROP-CLASS B 

DRIVE AVAILABLE HARDWIRED SFT _ ^ .„„. E -, * t 

ENABLE ABORT ON DATA TRANSFER OPERATIONS-ENABLES ABORT ON ERROR REG BITS15,7,6,5 

END OF TAPE 

COMPOSITE ERROR-ANY BIT IN ERROR REG IS SET 

EVEN PARITY -EVEN PARITY READ/WRITTEN DURING NRZI OPERATION-IGNORED IN PE MODE 

FRA"E COUNT REGISTER BITS-COUNTS TAPE EVENTS 

FRA M E COUNT ERROR-CLASS A „. „ 

«tra m E COUNT STATUS-SET AT END OF WRITE 10 FRAME COUNT PEG-RESET ON FC REG OVERFLOW 

FORMAT-DATA TRANSFER WITH INCORRECT FORMAT CODE DETECTED 

format SELECT CODE--SEE BELOW 

FUNCTION CODE BITS 

IDENTIFICATION BURST(PE) DETECTED- A SSERTED TILL NEXT TAPE MOTION COMMAND 

ILLEGAL FUNCTION-CLASS B 

ILLEGAL REGISTER-CLASS A 

INCOOPECTABLE DATA ERROR OR VERTICAL PARITY ERROR. VPE ON NRZI READ OR 

OCAO TRACK ERRORS AN,) /OR SKEW OVF.RFLQ*' ON PF READ 

MAINTENANCE CLOCK 

MAINTENANCE DATA FIELD-BUFFERS DATA ON *RAP OPERATION-LPC AT END OF NRZI TRANSFERS 

MAINTENANCE MODE 

*JEG*TED TO INDICATE NON -MOVING HEAD UNIT 

4FDTUM ON LINF-TAPE LOADED AND ON-LINE 

MAJMT OPERATION CODE 

VOX CONNECTED-UNUSED 

NONEXECUTABLE FUNCTION-CLASS H 

NOT SECTOR ADDRESSED-ALWAYS ASSERTED 

NONSTANDARD GAP TAPE CHAP DETECTED DURING FIRST HALF OF EOP 

OPERATION INCOMPLETE-CLASS B 

PF FORMAT ERROR OR NRZI CHECK CHAP ERROR 

PHASE ENCnnFD STATUS-DRIVE CONFIGURED FOR PE OPERATION 

POSITIONING IN PROGRESS-ASSERTED BY TM02 ON SPACE OR DRIVF ON REWIND 

REGISTER MODIFICATION REFUSFD-RFG WRITE ATTEMPTED DURING TAPE OPERATION 

SETTLF DOWN--TAPE MOTION Tft STOPPING 

SLAVF ATTENTION-SFL SLAVE HAS COMF ON LINE 

SERIAL NIJMBFR OF TRANSPORT-BCD RLPPPESF.NTATI ON ( 4 WITS PER DTGIT) 
.SLAVE PRESENT 

SLAVE SELECT BITS-SPECIFIES UNIT • OF TRANSPORT TO BE USED 
SLAVE STAUS CHANGE 
SFTACTED SLAVE CLOCK-WHT CI, DC SIGNAL GENFP.ATED BY SEL SLAVE 

/ ' ' j , - 7 



7CH 


12 




ACCL 


1S 




ATA 


15 


y 


ATAO-7 






BO? 


<M 


ss 


COR/CPC 


11 




CPAP 


CU 




CRC«"-'' 






CS/IT M 


1* 




DEN3-2 


(?) « - 1 Pi 




OPftP 


t»5 




DPR 


c?8 


M 


OR (3 


11 




DPY 


VI 


M 


DT0-7 






OTafl-C" 


tAQ'tn 




DTE 


1? 




ova 


11 




EAODTE 


12 




EOT 


10 


SS 


ERR 


14 


M 


EVPAR 


03 




FC0P-15 






FCE 


C9 




FCS 


13 




EMf 


04 




FMT SFL3-3 




rx 


0-5 




IDB 


03 


u 


ILf 


en 




IL« 


01 




INC/VPE 


P6 




MC 


fl* 




MDFtf-P 


(37-15 




MM 


00 




MOK 


13 




MOL 


12 


SS 


MOP0-3 


01-34 




NC 






NEF 


1 J 




NSA 


n 




N5G 


08 




OPI 


13 




PFF/LRC 


C»7 




PES 


P!5 


ss 


PIP 


n 


w/SS 


RMR 


02 




SOWN 


CM 


ss 


SLA 


P0 


ss 


SNA0-1S 






SPR 


1? 




SSfl-2 


00-C*2 




ssc 


06 


s 


swc 


v.f> 





TAP 


14 






TCW 


14 






TM 


H2 




>/ 


UN 5 


1 4 






WPL 


1 1 




ss 


SSsSKLECTED TRANSPORT 


S«ANY TPAV5P0PT 




M»T M 02 


LOGIC 






FORMAT 


SELECT 


CODF5 


SYSTEM 


CODE 




DESC 


PDP15* 


c*0>00 




r R V n | j v p 


PDP10 


0301 




7TRK->>.'OT "SfD 


PDP10 


F310 




ASCII 


PDP18 


0011 




COTATIFLE 


PDP11 


11.10 




NOR"AL 


Pdpii 


1101 




C^Rf:' TU"P 


PDP11 


1119 




15 'ORWBL 



ASSERTED TO INDICATE TAPE TRANSPORT 

TAPF CONTROL WRITE-SET ON TC PEG *'RITE-RESET OK MOTION 

T6PF MARK DETECTED 

UNSAFE-CLASS R 

WPITE LOCK-WRITE LOCK hlNC, INSTALLED 



:OMMAND 



A//sc -g 



DRIVE COMMAND FUNCTION CODES 

COMMAND"cODF-(OCTR")"""""?IxrD KEAo'dSK MOVING HEAD DSK MAGNETIC TAPE ^ 

.»...-.---- ^^ ^^ NQop 

JJ " " UNLOAD" " " REWIND, OFF-LINE 

05 SEEK 

.................. RECALIBRATE REWIND 

lj""" OMVF. CLEAR DRIVE CLEAR DRIVE CLEAR 

................... RELEASE 

"5 OFFSET 

17*"" RETURN TO CENTERLINE 

J" """""""pRESEt" " READIN PRESET READIN PRESET 

......... " PACK ACKNOWLEDGE 

............................. .. — --* — - ERASE 

.......—. — . — ..---— -- W PITE FILE MARK 

3l" " ""sEARCM " " * SEARCH SPACE FORWARD 

........--.-..---.------«--------«---—> - - BACKSPACE 

J" WPITe'cHECK DATA WRITE CHECK DATA WRITE CHECK FORWARD 

....................... - - WRITE CHECK HEADER/DATA 

..... — .-- — . — .------ — --•------- — - — -- — -— - WRITE CHECK REVERSE 

11 .--. — ----- writc ^ ftTft WRITE DATA WRITE FORWARD 

................. . . WRI TE HEADER AND DATA 

^^ ^^ ^^ FORWARD 

................. - ^^ HEADER A^D DAT 

...„...- — - — --- — ----------•----- pear REVEpsE 



AfsSC -f 



»TQ GET A OZ TO INTEPUPT MAYBE??? 

DI 760020(CSF)/ilO 

D^760032(TDB)/105 

I READ THE INTERUPT VICTOR DO WRU CYCLE 

EI 20005000000 

JTHEN ID READ TO GET THE VECTOR 

PI 1O00100OO00 

ITHE RIGHT MOST BITS SHOULD BE THE VECTOR 



KS10 OPTIONS JUMPER AND SWITCH CONFIGURATIONS 
LP2Q-LINE PRINTER CONTROLLER 



M85*fe CONTROL LOCATION ABCDEF02 

JUMPER STATE FUNCTION 



W2 



wo***. 



IW(#J)>0UTC#2) ADR BIT 4 
IN ADR BIT 5 



W3 


IN 


ADR BIT 6 


W4 


IN 


ADR BIT 7 


W5 


OUT 


ADR BIT 8 


we 


OUT 


ADR BIT 9 


W7 


IN 


ADR BIT 10 


W8 


OUT 


ADR BIT 11 



OUT 



ADR BIT 12 



w$o 


DUTCH)- 


pIN{#2) 


VEC BIT 2 


Kill 

*12 
W13 


IN 

OUT 
IN 




VEC BIT 3 
VEC BIT 4 
VEC BIT 5 


W14 
WIS 
W16 


IN 

IN 

IN 




VEC BIT ft 
VEC BIT 7 
VEC BIT 8 



wl*9 CORRESPOND To BASE ADR 775400CUNIT #1) AND 775420CUNIT #2) 
W10-W16 CORRESPOND TO VECTOR 750(#1) AND 754 (#2) 
DIP SITE E6 CONTAINS PRIORITY PLUG BR4 S4-08776 



M8587 DATA PATHS 



Wl 

W2 



out install to enable parity 
in install for davfu 



CABLE 

C"~\e IS BC06R.CONNECT FROM BERG CONNECTOR (Jl) ON THE M85R7 MODULE, RIB SIDE 

towards modulecred line away from handle) ,to center slot of rfcepticle housing 

MOUNTED IN THE CONNECTOR TRAYCRED LINE TOWARDS THE CONNECTOR FASTENER, 



/f/J^ /fi 



2. The only interrupt function implemented for devices is 



the dispatch function (i.e., interrupt vector). Unlike 
the KL1G-B, which dispatches to and executes the 
Ins true ion in the EFT location specified by the vector 
iddress, the K310 first references an EPT location 
determined by the UBA number (EPT + 100 + CONTROLLER #). 
It then uses this word as an exec-virtual address of a 
table and executes the instruction at TABLE + VECTOR/4. 

'> . The KS10 implements two levels of PIA for I/O (Unibus) 
icvices, one PIA can have a higher priority than the 
other. The PI level (1-7) assigned to Unibus devices 
interrupting on B'R levels 7 and 6 is set by loading a 
high level PFA (bits 30-32 of UBA status register). The 
PS' level (1-7) for devices interrupting on BR levels 5 
and 4 is set by loading a low level PIA (bits 3 3-35 of. 
UBA status r eg i s t e r ) , 

Table 4-j 3ists the hard-wired interrupt vectors and BR levels for 
the vatious KS10 I/O (Unibus) devices in a fully configured 
.sysi.em. It also indicates; which PIA, high or low level, is 
associated with each device. 



•'*-\> 



2. The only interrupt function implemented for devices is 
the dispatch function (i.e., interrupt vector).. Unlike 
the KL10-R, which dispatches to and executes the 

•, n<i hr up i An \ *•* *• v -.«-i rDT 1 nn a ^ i of> t*w\g%f i f i c*A i^i» ♦•K aa « > n --» *- r% »• 

iiiu'-mv. tun a<» w.iv tji.X 4<v\.u c ivli ii^vvJ-iitu \j y v. .', ITT VCttyi 

address, the KS10 first reference? an Ei>T location 
determined by the UBA nurabet (EPT + 100 + CONTROLLER #) . 
It then uses this word as an exec-virtual address of a 
table and executes the instruction at TABLE + VECTOR/4. 

3. The KS10 implements two levels of PIA for I/O (Unibus) 
•levices, one PIA can have a higher priority than the 
other. The PI level (1-7) assigned to Unibus devices 
interrupting on 8^£ levels 7 and 6 is set: by loading a 
high level PEA (bits 30-32 o£ UBA status register). The 
P! level (1-7) for devices interrupting on BR levels 5 
and 4 is set by loading a low level PIA (bits 3 3-35 of. 
UBA st. it us register). 

Table 4-i lists the hard-wired interrupt vectors and BR levels for 
the vatious KS10 I/O (Unibus) devices in a fully configured 
iysienu it also indicates which PIA, high or low level, is 
associated with -each device* 



*"'a 



